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INTRODUCTION 

The  literature  connected  with  pedology — the  science  of  the  child  age 
— has  undergone  vast  changes  since  Thomas  Thacher's  "A  Brief  Rule  to 
Guide  the  Common  People  of  New  England  How  to  Order  Themselves 
and  Theirs  in  the  Small  Pocks  or  Measles"  (Jan.  21,  1677-78).  This 
"Broadside,"  twelve  inches  by  seventeen  in  size,  has  been  followed  by 
many  more  broadsides;  indeed  by  roars  of  broadsides.  "The  History  of 
American  Pediatrics  Before  1800,"  it  is  true,  fills  only  twenty-five  pages 
of  "Janus,  1902."  It  contains,  however,  mention  of  the  previous  and 
classical  treatise  of  Samuel  Bard,  "An  Enquiry  into  the  Nature,  Cause, 
and  Cure  of  the  Angina  SufPocativa,  or  Throat  Distemper,  as  it  is  com- 
monly called  by  the  Inhabitants  of  this  City  and  Colony.  New  York, 
1771." 

The  Nineteenth  Century  yields  a  long  series  of  magazine  articles  and 
text-books.  Dewees,  Stewart,  Eberle,  Condie,  Charles  D.  and  Fordyce 
Meigs  were  physicians  of  fame,  and  their  manuals  were  highly  appre- 
ciated. Toward  the  end  of  the  century  (1889)  W.  V.  Keating  began  his 
five  volumes  of  a  "Cyclopedia  of  the  Diseases  of  Children,"  which  ha? 
exerted  a  great  influence  in  enhancing  the  taste  for  the  study  of  healthy 
and  diseased  child-life,  similar  to  what  C.  Gerhardt's  epoch-making 
"Handbuch" — a  modest  title  for  a  vast  achievement — accomplished  for 
Germany  since  1877,  and  Grancher  and  Comby's  "Maladies  des 
Enfants"  for  France  since  1898. 

The  first  systematic  instruction  in  pedology  was  furnished  by  the 
small  New  York  Medical  College  in  East  Thirteenth  street.  In  its 
reorganization  of  1860,  a  full  professorship  was  established.  It  carried 
the  title  of  "Infant  Pathology  and  Therapeutics."  Subsequent  imitations 
in  later  times  and  in  other  schools  of  medicine  contented  themselves  with 
"Pediatrics."  the  treating  of  children,  or  the  "Diseases  of  Children,"  only. 
The  college  closed  its  doors  in  1864,  during  the  blights  of  the  Civil  War. 
Meanwhile,  the  newly  founded  Bellevue  Hospital  Medical  College  organ- 
ized in  1861  a  "Clinical  Professorship"  for  the  diseases  of  children.     In 
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that  chair  Dr.  J.  Lewis  Smith  displayed  great  industry  and  enthusiasm, 
and  did  much  to  enlighten  the  profession  in  regard  to  both  the  difficulties 
and  the  importance  of  the  comparatively  new  doctrine.  Another  clinical 
professorship  of  the  same  nature  was  established  in  1865  by  the  Univer- 
sity Medical  College,  and  in  1870  by  the  College  of  Physicians  and 
Surgeons. 

Since  that  time,  the  example  given  by  New  York  has  been  followed 
by  a  large  number  of  the  medical  schools  in  the  country.  Very  few  of 
them  founded  full  professorships  endowed  with  the  full  rights  and  duties 
awarded  to  the  rest  of  the  teachers  who  connected  themselves  with  a  medi- 
cal school  or  the  medical  faculty  of  a  university.  Harvard  was  the  first 
to  see  the  light.  Though  the  recognition  came  late  and  is  far  from  being 
universal,  we  are  still  ahead  of  the  present  status  of  pedology  in  the  cur- 
ricula of  most  European  medical  schools.  Germany,  to  this  day,  has  few 
full  professorships  for  instruction  in  the  diseases  of  children.  Indeed, 
its  great  teacher  and  classical  waiter,  Eduard  Henoch  (1881)  closed  in 
1893  his  academic  career  with  the  title  of  a  mere  "Extraordinary  Pro- 
fessor." When,  a  few  weeks  ago,  however,  he  was  taken  away,  90  years 
old,  he  had  the  satisfaction  of  knowing  that  there  was  at  last  a  breach  in 
the  short-sighted  conservatism  of  German  universities,  and  that  at  last 
a  few  full  chairs  of  pedology  had  been  established. 

Great  men  like  him  are  scarce  in  any  part  of  medicine.  To  excel  in 
close  observation,  logical  reasoning,  and  elegant  and  precise  diction, 
together  with  the  faculty  of  teaching,  is  given  to  few  men.  Charles  West 
in  England  (1848),  Eilliet  and  Barthez  in  Switzerland  and  France 
(1843),  belong  to  that  class  and  deserve  with  Henoch  the  name  of  clas- 
sical authors  and  instructors.  They  have  passed  away,  but  they  have  been 
followed  by  successors,  few,  it  is  true,  of  equal  rank,  but  very  numerous 
and  many  of  them  meritorious  writers.  If  but  few  approach  them,  the 
multitude  of  those  who  have  something  to  say — and  the  much  greater 
multitude  who  say  it  anyhow — have  made  the  study  of  the  child  and  its 
diseases  popular  and  interesting.  If  it  so  happens  that  too  much  is  pub- 
lished, that  is  only  a  repetition  of  the  experience  of  other  doctrines  in  our 
science  and  art.  Guttenberg's  art  could  not  have  been  discovered  by 
everybody  who  is  satisfied  with  utilizing  or  abusing  it. 

Our  present  copious  pediatric  literature  dates  from  about  the  middle 
of  the  last  century.    Extracts,  reviews,  and  original  contributions  became 


A.  JACOB!  3 

plentiful ;  our  weeklies,  monthlies,  and  quarterlies  contained  much  that 
was  and  much  that  still  is  of  value.  The  first  extensive  American  papers 
on  diphtheria  (1860)  and  acute  rheumatism  (1875)  were  published  in 
magazines.  The  first  volumes  of  the  American  Journal  of  Obstetrics  and 
the  Diseases  of  Women  and  Children  (founded  in  1869)  were  almost 
entirely  filled  with  subjects  connected  with  the  anatomy,  physiology,  and 
therapeutics  of  the  young.  But  though  the  Germans  had  a  special  journal 
since  1843,  the  first  American  journal,  the  Archives  of  Pediatrics,  was 
published  by  the  enthusiastic  Watson  in  1884  and  Pediatrics  by  Dillon 
Brown  in  1896.  My  readers  know  that  both  have  rendered  good  service, 
both  by  disseminating  knowledge  and  rousing  interest  and  enthusiasm. 
At  the  same  time  our  weeklies  have  vied  with  them  in  supplying  the  prac- 
titioners of  the  country  with  information  of  increasing  value. 

What  all  of  us  have  learned  is  to  look  on  pediatrics  not  as  a  specialty, 
such  as  ophthalmology  or  otology,  which  concern  single  organs,  but  as 
that  part  of  internal  medicine  and  surgery  which  cannot  be  measured  by 
the  knowledge  derived  from  and  applied  to  the  adult ;  it  requires  special 
study  and  research  in  order  to  become  both  scientific  and  practical.  We 
learned  that  there  is  no  uniformity  of  structure  and  function  in  the 
human  organism  between  conception  and  death;  that  childhood  must  be 
studied,  not  from  the  point  of  view  of  reproduction  only,  but  of  repro- 
duction and  groivth;  that  pediatrics  does  not  deal  with  miniature  men 
and  women,  with  reduced  doses  and  the  same  class  of  diseases  in  smaller 
bodies,  but  has  its  own  independent  range  and  horizon,  and  gives  as  much 
to  general  medicine  as  it  has  received  from  it;  that  there  are  anomalies 
and  diseases  which  are  encountered  in  the  infant  and  child  only.  On  the 
other  hand,  there  are  those  which  are  mostly  found  in  children,  or  with  a 
symptomatology  and  course  peculiar  to  them ;  and  those,  finally,  which 
affect  both  the  young  and  the  old,  with  such  varieties,  however,  in  both 
symptoms  and  course,  as  depend  on  the  size  or  anatomic  structure  of  the 
afflicted  organ  or  organism,  or  the  difference  in  the  degree  of  irritability.^ 

To  learn  and  to  teach  all  that — and  many  more  things — the  coopera- 
tion of  many  interests  was  required.  The  general  practitioner — the 
majority  of  whose  patients  are  young — since  the  belief  ceased  to  be  prev- 
alent that  the  diseases  of  the  small  child  are  -'small  things,"  wanted  more 
opportunities  to  learn  than  those  which  his  college  schooling  liad  pro- 
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vided  for  him.  The  colleges  themselves  have  not  been  slow  in  recognizing 
the  advanced  condition  of  pediatrics  and  the  necessities  of  the  physicians 
of  the  country. 

The  increased  number  of  medical  magazines — suggested  by  medical 
men  and  published  by  business  men  eager  to  profit  by  subscriptions  and 
by  ethical  and  unethical  advertisements — and  text-books — a  few  excellent, 
some  good,  many  more,  however,  mere  compilations,  most  of  them  with 
ample  sales — have  disseminated  knowledge  which  without  them  would 
not  have  been  accessible.  Even  inferior  books  will  convey  it  and  render 
their  owners  amenable  to  the  consciousness  of  their  defects  and  the  long- 
ing for  something  more  that  is  not  only  new  but  better.  For,  indeed,  the 
latest  is  not  necessarily  the  best. 

The  number  of  special  journals  dedicated  to  pedology  or  to  pediatrics 
has  become  quite  large.  Germany  began  its  oldest  and  most  exclusive 
"Journal  fiir  KinderTcranlcheiten,"  in  1843 ;  it  has  six  or  seven  such  mag- 
azines at  present;  another  one  appeared  lately  on  account  of  the  large 
amount  of  material  offered,  swamping  those  in  existence.  France,  Eng- 
land, Spain,  Italy,  Turkey,  and  America,  all  have  their  special  journals. 
Meanwhile  the  large  weeklies  and  monthlies  have  continued  to  contribute 
information  to  those  who  are  interested  in  pediatrics.  In  Germany, 
however,  where  special  pediatric  magazines  are  most  numerous  and 
widely  appreciated,  the  pediatric  contributions  to  general  journals  are 
becoming  less  predominant. 

The  same  process  of  spontaneous  exclusiveness  will  keep  on  when 
pediatric  journals  are  published  in  sufficient  numbers  and  of  such  a  char- 
acter as  to  justify  and  tempt  authors  to  select  them  for  their  contri- 
butions. But  journals  are  not  all  of  the  same  standard.  Mere  compila- 
tions will  find  many  grateful  readers;  a  single  interesting  case  accom- 
panied by  intelligent  culling  will  prove  as  acceptable  to  many  a  subscriber 
as  it  is  pleasing  to  the  eye  of  the  writer;  discussions  in  medical  societies 
will  frequently  add  more  to  the  knowledge  of  a  given  subject  than  a 
labored  article  on  a  topic  studied  up  for  the  instruction,  at  least,  of  the 
author;  extracts  from  the  current  literature  of  all  nations,  particularly 
when  full  and  systematized,  are  eagerly  sought  for  and  enjoyed. 

This  new  journal  of  ours,  the  American  Journal  of  Diseases  of 
Children,  however,  the  first  number  of  which  we  herewith  offer  to  the 
profession,  is  not  published  to  compete  with  those  already  in  existence. 
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For  some  time  it  has  been  noted,  however,  that  the  pediatric  material 
offered  to  The  Journal  of  the  American  Medical  Association  is  rapidly 
increasing  in  quantity,  and  also  in  the  size  of  the  articles.  Writers  were 
often  annoyed  by  the  delay  encountered  in  the  publication  of  their  essays ; 
it  has  even  happened  that  after  a  delay  of  many  months,  authors  of  the 
very  highest  standing  were  requested  to  shorten  their  articles — in  many 
instances  an  impossible  task.  Such  occurrences  suggested  the  publication 
of  a  new  special  organ.  Even  those  who  insisted  on  the  right  of  the 
practitioners  of  the  countr}^ — members  of  the  Association — to  be  amply 
supplied  with  pediatric  teaching  by  their  own  journal,  receded  from  the 
stand  taken  by  them  when  convinced  by  the  fact  that  a  new  journal  would 
not  curtail  the  printing  of  pediatric  contributions  in  The  Journal  of  the 
American  Medical  Association  and  many  others  of  high  standing.  On 
the  contrary,  with  the  increasing  number  of  physicians  interested  and 
working  in  the  field  of  pedology,  there  will  be  more  than  merely  a  vast 
number  of  papers;  there  will  be  more  profundity  and  research.  These 
our  new  journal  is  to  gather  in,  and  it  is  to  be  the  companion  and  ally 
of  the  Archives  of  Internal  Medicine.  It  may  rarely  give  a  mere  case, 
still  more  rarely  a  prescription;  it  is  to  be  a  receptacle,  however,  of  the 
very  latest  in  the  very  best  of  American  and  European  literatures.  But 
extracts  will  be  few  in  proportion.  Eeviews,  carefully  prepared  by  com- 
petent critics,  will  be  offered  from  time  to  time.  The  bulk  of  the  contents, 
however,  will  be  original;  anatom}' — both  embryonal  and  postnatal — 
physiology,  biochemistry,  nosology,  and  therapeutics  will  come  to  their 
own,  and  will  be  welcomed  as  our  sources  of  actual  progress.  Thus, 
The  American  Journal  of  Diseases  of  Children  is  expected  to  be 
one  of  the  number  of  strictly  scientific  magazines  which,  since  the  first 
appearance  of  the  Journal  of  Experimental  Medicine  and  its  followers, 
have  given  American  medical  journalism  its  standing  as  an  equal 
coworker  in  the  modern  world  of  Medicine.    Quod  felix  faustumque  sit. 

A.  Jacobi. 


SOME    ANATOMIC    FEATURES    OF    THE    CHILD'S    THORAX 

AND      THEIR      PRACTICAL      APPLICATION 

IN    PHYSICAL    DIAGNOSIS* 

GEORGE   FETTEROLF.   M.D.   and  J.   CLAXTON  GITTINGS,  M.D. 

PlIII^iUELPHIA 

Since  tlie  study  of  anatomy  by  means  of  frozen  sections  and  the  use 
for  the  same  purpose  of  bodies  with  the  viscera  hardened  in  situ  have 
come  into  vogue,  many  new  ideas  have  been  acquired  and  many  miscon- 
ceptions corrected.  While  the  study  of  soft  preparations  in  the  dissecting 
and  autopsy  rooms  has  been  responsible  for  almost  all  our  knowledge  of 
gross  anatomy,  it  is  not  until  we  examine  conditions  more  nearly  as  they 
are  during  life  that  we  get  a  really  true  conception  of  anatomic  relations. 
The  mere  opening  of  the  thorax  and  abdomen  under  ordinary  conditions 
will  of  itself  cause  a  change  in  the  shape  and  relations  of  the  various 
organs,  and  when  conditions  are  still  further  disturbed  by  dissection  or 
by  the  successive  stages  of  an  autopsy  it  is  possible  to  get  only  an  approxi- 
mate idea  of  conditions  as  they  existed  during  life. 

Our  work  has  consisted  of  making  dissections  and  of  cutting  sections 
of  the  bodies  of  infants  which  had  been  injected  with  10  per  cent,  dilu- 
tion of  liquor  formaldehydi  and  then  frozen.  The  results  of  our  study  of 
these  preparations  are  embodied  in  the  present  paper. 

Examination  of  the  child's  thorax  reveals  many  important  facts,  the 
conception  of  which  is  generally  inexact.  One  of  these  facts  is  that  the 
thymus  body  is  a  structure  of  considerable  size  and  extent,  reaching  well 
beyond  the  borders  of  the  sternum  and  separating  widely  the  upper  lobes 
of  the  two  lungs  (Figs.  1,  3  and  4).  Posteriorly,  at  least  in  the  first  few 
weeks  of  life,  it  extends  in  places  to  the  trachea  (Figs.  2  and  6).  It 
would  seem  that  sudden  death  at  this  period,  due  to  respiratorj^  failure, 
might  be  caused  by  even  moderate  increase  in  the  size  of  the  gland.  Delay 
in  the  normal  involution  of  this  body  would  extend  the  danger  period. 

A  point  which  is  very  noticeable  in  the  hardened  gland  is  that  the 
upper  median  portion  is  deeply  indented  posteriorly  (Fig.  5)  by  the  left 
innominate  vein,  which  lies  immediately  on  the  anterior  facies  of  the 


•  From  the  Laboratory  of  Anatomy  of  the  University  of  Pennsylvania. 

*  Read  before  the  joint  meeting  of  the  Pediatric  Section  of  the  New  York 
Academy  of  Medicine  and  the  Philadelphia  Pediatric  Society,  Philadelphia, 
Nov.  8.  1910. 
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trachea  (Fig.  (>)•  When  the  size  and  distensibility  of  this  vessel  and  the 
softness  and  small  caliber  of  the  trachea  are  taken  into  consideration  we 
have  a  possible  mechanical  explanation  of  the  sudden  deaths  which  occur 
in  the  young  during  anesthesia.  A  slight  embarrassment  of  the  right 
heart  or  any  factor,  such  as  struggling,  which  would  cause  a  rise  of  venous 
pressure,  would  dilate  this  vein.  Braced  firmly  on  its  anterior  surface 
by  the  thymus,  the  only  direction  in  which  it  could  extend  would  be 
posteriorly  and  in  such  an  event  there  would  be  of  necessity  compression 
to  a  greater  or  less  extent  of  the  trachea.  Tf  the  amount  of  compression 
were  great,  sudden  death  would  be  the  result.  Tf  of  a  slighter  degree  the 
amount  of  asphyxia  caused  by  it  would  tend  to  raise  pressure  and  cause 
still  further  dilatation  of  the  innominate  vein,  and  thus  a  vicious  circle 
would  be  established  which  would  soon  result  in  death.  If  there  is  any 
truth  in  this  theory,  venesection  would  be  indicated  in  the  emergency. 

Another  noteworthy  point  is  the  amount  of  space  occupied  by  the 
heart,  which  extends  at  its  greatest  depth  from  the  sternum  to  the  esoph- 
agus, aorta  and  spinal  column  (Figs.  7,  8  and  9).  In  this  connection  it 
is  evident  that  a  dilated  heart  or  pericardium  must  exeit  such  marked 
pressure  on  the  lower  third  of  the  upper  lobe  and  the  upper  two-thirds 
of  the  lower  lobe  of  the  left  lung  (Figs.  7  and  8),  that  in  such  condi- 
tions the  frequent  presence  of  bronchial  breathing,  heard  over  the  back 
of  the  chest,  is  easily  accounted  for. 

It  is  a  well-known  fact  that  in  infancy  the  ribs  lie  nearly  in  a  hori- 
zontal plane  and  that  the  sternum  occupies  a  higher  position  than  in  the 
adult,  its  top  lying  opposite  the  body  of  the  first  thoracic  vertebra.^  Later 
in  life  the  sternum  drops  to  a  lower  plane,  owing  probably  to  increase  in 
the  size  of  the  lungs,  a  relative  decrease  in  size  of  the  liver,  an  actual 
decrease  in  size  of  the  thymus  and  the  assumption  by  the  child  of  the 
vertical  as  opposed  to  the  horizontal  position. 

The  internal  anatomy  of  the  heart  shows  many  points  of  interest. 

The  right  auricle  lies  directly  in  front  of  the  right  half  of  the  left 
auricle  (Fig.  10)  but,  with  the  exception  of  a  portion  of  the  appendix 
(Fig.  9),  does  not  touch  the  chest  wall.  The  superior  vena  cava  enters 
the  auricle  in  a  plane  anterior  to  that  of  the  inferior  cava  (Fig.  11). 
Blood  from  the  latter  is  directed  upward  by  the  Eustachian  valve  and 
not  to  the  left,  as  is  commonly  supposed.  The  foramen  ovale  lies  in  an 
almost  horizontal  plane  (Fig.  11),  and  not  vertically  and  facing  to  the 
left.  Dextro-  or  levo-position  of  the  new-born  is,  therefoie.  of  no  impor- 
tance in  aiding  the  closure  of  this  opening,  a  point  to  be  elaborated  in 
a  future  communication. 

The  tricuspid  orifice,  an  oval  ring,  is  practically  vertical  (Fig.  12), 
not  horizontal,  and  opens  to  the  left  and  slightly  forward.     The  bottom 


1.  Piersol,  George  A.:      Human   Anatomy,    1907,  p.    164. 
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of  tlie  right  ventricle  is  so  nearly  on  the  level  of  that  of  the  right  auricle 
(Fig.  12)  that  gravity  must  play  little  if  any  part  in  the  passing  of  the 
blood  through  the  tricuspid  orifice.  The  negative  pressure  caused  by  the 
ventricular  diastole  and  the  veno-auricular  pressure  are  the  principal 
factors  favoring  the  rapid  filling  of  the  ventricle. 

The  right  ventricle  constitutes  practically  all  of  the  heart  which 
touches  the  anterior  chest  wall  (Figs.  7  and  12)  and  is  slightly  over- 
lapped on  each  side  by  the  right  and  left  lungs  (Fig.  7).  Posteriorly  it 
is  bounded  by  two  structures,  the  left  ventricle  below  (Figs.  7  and  15) 
and  the  root  of  the  aorta  above  (Fig.  12).  Aortic  sounds,  therefore,  at 
the  level  of  the  second  costal  cartilage  must  be  heard  through  the  medium 
of  the  upper  part  of  the  right  ventricle,  that  part  known  as  the  infundib- 
ulum  or  conus  arteriosus  (Figs.  8  and  12),  from  which  arises  the  pul- 
monary artery. 

The  pulmonary  artery  lies  to  the  left  of  and  slightly  anterior  to  the 
aorta  (Fig.  4)  and  is  separated  from  the  anterior  chest  wall  by  the  lower 
portion  of  the  thymus  body  (Fig.  4).  It  divides  into  a  long  right  branch 
and  a  short  left  one.  The  former  runs  under  the  aortic  arch  and  contin- 
ues along  the  upper  border  of  tlie  left  auricle  (Figs.  9  and  12).  The  left 
branch  passes  to  the  root  of  the  lung  across  and  directly  in  front  of  the 
left  bronchus  (Fig.  4). 

The  left  auricle  is  a  horizontal  cylinder  flattened  from  before  back- 
ward (Figs.  9  and  12),  lying  at  the  extreme  back  of  the  heart  and  extend- 
ing throughout  the  entire  v/idth  of  the  base  of  the  heart  (Fig,  10).  It 
is  bounded  in  front  by  the  right  auricle  and  the  left  ventricle  (Fig.  10). 
behind  by  the  thoracic  aorta  (Figs.  9  and  10)  and  esophagus  (Fig.  10), 
and  above  by  the  right  pulmonary  artery  and  the  left  bronchus  (Figs. 

9  and  12).  The  right  end  lies  directly  behind  the  right  auricle  (Fig. 
10)  and  consists  of  the  orifices  of  the  two  right  pulmonarv  veins  (Fig. 
9).  At  the  left  end  are  four  openings  (Fig.  12).  Above  and  posteriorly 
are  those  of  the  two  left  pulmonary  veins,  while  above  and  anteriorly  is 
the  opening  of  the  auricular  appendix,  the  two  being  separated  by  a  prac- 
tically vertical  septum.  Below  and  anterior  is  the  fourth  opening,  the 
mitral  orifice,  which  lies  in  a  plane  approximately  parallel  to  the  ante- 
rior facies  of  the  vertebral  column  (Fig.  12)  at  this  level.  The  mitral 
and  tricuspid  orifices,  therefore,  lie  in  planes  which  are  almost  at  right 
angles  to  each  other  (Fig.  12). 

The  left  ventricle  is  bounded  behind  by  the  left  auricle  (Fig.  7),  and 
in  front,  except  for  the  extreme  left  hand  edge,  by  tlie  right  ventricle 
(Figs.  7  and  13).  The  two  posterior  leaflets  of  the  aortic  valve  are 
attached  to  the  base  of  the  anterior  mitral  leaflet  (Fig.  12),  a  fact  which 
furnishes  the  most  plausible  theory  to  account  for  the  mechanism  of  a 
"Flint's  murmur." 


Fig.  1. — Body  of  a  new-born  cliild  from  wliicli  tlie  median  jjortion  of  the 
anterior  chest  wall  has  been  removed.  RL.  right  lung:  RT,  right  lobe  of  thy- 
mus; RJV,  right  internal  jugular  vein;  RCA.  right  eomnion  carotid  artery; 
T,  trachea:  LCA.  left  common  carotid  artery:  L.TV.  left  internal  jugular  vein; 
LT.  left  lobe  of  tliynnis:    I.L.  left  lung:   P.  pericardium. 


lA     RT       LT 


RSA 


Fig.  2. — Horizontal  section.  \i('\\.'d  from  hclow  of  the  body  of  a  new-born 
child  at  the  level  of  the  upper  ])art  of  the  sternoclavicular  articulation.  VC, 
vertebral  column;  Y,.  esophagus:  T,  trachea:  RA.  apex  of  right  lung:  RSA.  right 
subclavian  artery;  RMA,  right"  internal  mammary  artery;  RIV.  right  innomi- 
nate vein;  C,  C,  clavicles;  lA.  innominate  artery;  RT.  right  lol>e  of  thymus; 
LT,  left  lobe  of  thymus;  S.  sternum;  LCA.  left  common  carotid  artery;  LSV, 
left  subclavian  vein;  L^IA.  left  internal  mammary  artery;  LSA,  LSA.  left  sub- 
clavian artery:   LA.  apex  of  left  lung. 
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The  arch  of  the  aorta  passes  almost  directly  backward  (Figs,  -i,  9 
and  12),  instead  of  from  right  to  left.  "When  it  is  recognized  that  the 
aorta  arises  from  the  heart  to  the  left  of  the  midsternal  line  and  descends 
in  the  thorax,  but  slightly  to  the  left  of  the  middle  of  the  vertebral  col- 
umn, this  position  of  the  arch  is  readily  understood.  In  its  course  back- 
ward and  very  slightly  to  the  left  it  separates  the  lower  part  of  the  tra- 
chea from  the  adjacent  portion  of  the  left  lung  (Fig.  3).  making  a  dis- 
tinct arciform  groove  in  the  mediastinal  facies  of  the  latter  organ. 

When  the  heart  is  considered  in  toio  it  is  seen  that  the  only  portions 
which  touch  the  anterior  chest  Avail  are  a  part  of  the  right  auricular 


Fig.  3. — Horizontal  section,  viewed  fioni  below,  of  tlie  body  of  a  new-born 
child  at  the  level  of  the  upper  border  of  tlie  second  rib.  E.  esophagus;  RL,  right 
lung;  T,  trachea;  SVC,  superior  vena  cava;  RMV.  riglit  internal  mammary  ves- 
sels; TB,  thymus  body;  LMV,  left  internal  mammary  vessels;  lA,  innominate 
artery;  LCA,  left  common  carotid  artery:  AA.  aortic-  arrh:  LSA.  left  >u1)C'lavian 
urtery;  LL,  left  lung. 

appendix  and  all  of  the  right  ventricle,  except  perliaps  the  upper  part 
of  the  infundibulum.  The  tip  of  the  left  ventricle,  while  it  may  come 
into  contact  with  the  chest  wall,  is  probably  covered  by  the  tip  of  the 
lower  lobe  of  the  left  lung  (Fig.  7),  that  part  called  the  lingula. 

Examination  of  the  position  of  the  greater  azygos  vein    (Fig.   11) 
makes  clear  the  fact  tliat  pressure  on  it  by  a  dilated  heart  is  impossible, 
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Fig.  4. — Horizontal  section,  viewed  from  below,  of  the  body  of  a  new-born 
child  at  tlie  level  of  the  upper  border  of  the  third  ril).  E,  esophagus;  VAII,  vena 
azygos  major;  EL,  right  lung;  RB,  right  bronchus;  RPA,  riglit  pulmonary 
artery;  SVC,  superior  vena  cava;  AA,  ascending  part  of  aortic  arcli;  TB,  thymus 
body;  PA,  pulmonary  aorta;  LPA,  left  pulmonary  artery;  LL,  left  lung;  LB, 
left  bronchus;  TA,  thoracic  aorta. 


Fig.  5. — Posterior  view,  life  size,  of  the  tliynuis  body  of  tlie  new-born  child 
depicted  in  Figs.  1  and  6.  LL,  left  lobe;  IG,  groove  for  left  innominate  vein; 
RL,  right  lobe. 
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whereas  pressure  ou  tlie  puliiionarv  veins,  especially  the  right,  can  occur 
with  even  moderate  degrees  of  cardiac  enlargement  (Fig.  17).  Partial 
occlusion  of  these  latter  veins  would  explain  in  largo  ])art  both  the  hydro- 
thorax  and  the  pulmonary  congestion  wliiili  are  seen  in  many  cases  of 
enlarged  heart  without  signs  of  stasis  in  tlif  systemic  circuit. 

If,  ill  till'  tiise  (if  mitral  regurgitation,  the  prdMcni  were  sini])ly  one 
of  overcoming  tiie  leakage  by  tiie  force  necessary  to  pump  tlirough  the  pul- 
monary artery  the  nonnal  amount  of  venous  blood,  plus  the  arterial  blood, 
which  is  returned  from  the  left  auricle,  the  right  ventricle  would  probably 
be  efficient  for  a  lonu  time.     From  the  beginning  (if  initial  leakage.  how- 


Fig.  G. — Body  of  tlie  ncw-liorn  cliild  depicted  in  Fig.  1,  the  thymus  having 
been  removed.  RL,  riglit  lung:  SVC.  superior  vena  cava:  RJV,  right  internal 
jugular  vein;  RCA,  right  common  carotid  artery:  T,  T,  trachea;  LCA,  left  com- 
mon carotid  artery:  LJV.  left  intfiiial  jugular  vein:  LTV,  left  innominate  vein; 
LL,  left  lung;   P,  pericardium. 


ever,  two  changes  take  place,  enlargement  of  the  left  auricle  and,  altiiough 
not  quite  as  early,  a  similar  change  in  the  left  ventricle.  The  former 
must  include  enlargement  of  the  appendix  as  well  as  of  the  main  cavity, 
and  the  appendix,  if  at  all  increased  in  size,  is  sure  to  exert  pressure  on 
the  upper  left  pulmonary  vein,  wdiile  enlargement  of  the  ventricle  would 
cause  pressure  on  the  lower  vein  (Fig.  18).  Compression  of  these  veins 
at  once  favors  congestion  in  the  radicles,  both  arterial  and  venous,  in  the 
lung  and  pleura,  the  veins  of  the  human  pleura  opening  as  they  do  into 
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tlio  puliHonarv  veins,-  so  tliai  the  ri<ilit  vciil  liilc  has  to  ovitcoiiio  both  tliis 
congestion  and  the  hack  flow  wlticli  lakes  place  during  systole  of  the  left 
ventricle.  In  the  same  manner  eidarg<'menl  of  (he  right  auricle  causes 
pressure  on  tlie  right  |>ulmonarv  Ncins  (  I""ig.  \]).  and  it  seems  to  us 
highly  probable  that  it  is  this  laeloi'  n\'  |)i-essure  on  the  |tulnionar\  veins'' 
which  aids  materiallv  in  lu'odiicing  |iuhnonarv  congestion  and  pleui'al 
leakage,  as  well  as  in  pi-onioting  lailure  df  ((imix'tcnee  uF  the  right  side 
of  the  heart. 


Fig.  7. — Horizontal  section,  viewed  from  above.  <>i  llie  body  of  a  new-born 
child  at  the  level  of  the  upper  border  of  the  fiflli  ril).  A.  tiioracic  aorta;  LL, 
left  lung:  LA,  left  auricle;  LM,  mitral  leaflet:  LV,  left  ventricle;  RV,  right 
ventricle;  TL,  tricuspid  leaflet;  RA,  right  auricle:  RL.  rijilit  linig:  E.  esophagus: 
VAM,  vena  a/.ygos  major. 


The  relatively  loud  sound  of  the  elosuro  of  the  |iulmonary  valve  in 
children,  as  compared  with  that  of  the  aortic,  may  be  due  in  part  to  the 
fact  that  the  iip])er  lobe  of  the  left  hing  does  not  cover  the  pulmonary 
artery  (Fig.  IG)  as  well  as  in  adults  and  possibly  to  the  presence  of  the 
thymus  (Fig.  16).  wliieli  would  rurnish  a  good  conducting  medium  from 


2.  Miller,  W.   S. :      Am.    .bmr.    Anat..    vii.   404.  405. 

3.  Fefterolf  and   Landis:      Am.   .lour.    Med.   Sc.   November,    1009. 
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vaJve  to  chest  wail.    More  important,  however,  is  the  physiologic  differ- 
ence \n  systemic  tension  between  child  and  adult. 

From  a  correct  conception  of  the  position  of  the  heart  in  vivo  we  may 
draw  conclusions  as  to  the  pathologic  anatomy  in  case  of  enlargement. 
Increase  in  size  to  the  left  would  be  due  mainly  to  enlargement  of  the 
left  ventricle  (Fig.  7)  ;  to  the  left  and  upward  mainly  to  the  left  auric- 
ular appendix  (Fig.  18)  and  to  a  slight  extent  the  left  auricle  (Fig.  10)  ; 
to  the  left  and  downward  to  the  left  and  right  ventricles  (Figs.  7  and 
13).     Enlargement  to  the  right  would  involve  mainly  the  right  auricle 
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Fig.  8. — Horizontal  section,  viewed  Ironi  above,  of  the  body  of  a  new-born 
child  at  the  level  of  the  upper  border  of  the  fourth  rib.  VAM,  vena  azygos 
major;  A,  aorta;  LA,  left  auricle;  LL,  left  lung;  LVW,  left  ventricular  wall; 
RV,  right  ventricle;  AL.  aortic  leaflet;  RA,  right  auricle;  EL,  right  lung;  E, 
esophagus. 

and  appendix  (Fig.  11),  and  to  a  lesser  extent  the  right  ventricle  and  the 
right  end  of  the  left  auricle  (Fig.  11). 

A  noteworthy  point  is  that  the  mitral,  tricuspid  and  aortic  valves  are 
practically  contiguous  structures  (Fig.  12).  This  readily  explains  the 
difficulty  in  distinguishing  the  murmurs  produced  in  cases  of  double  or 


Fig.  9.— Sagittal  section,  viewed  from  the  left,  of  the  body  of  a  new-born 
child,  the  plane  of  section  being  0.75  cm.  to  the  left  of  the  midsternal  line.  L, 
liver;  RA,  riglit  auricle;  RAA,  right  auricular  appendix;  AL,  aortic  leaflets; 
RPA,  right  pulmonary  artery;  LIV,  left  innominate  vein:  lA,  innominate 
artery;  T,  trachea;  A  A,  aortic  arch:  LB.  left  bronchus;  RSV,  right  superior 
pulmonary  vein;  LA,  left  auricle:  RIV,  right  inferior  pulmonary  vein;  TA, 
thoracic  aorta. 
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triple  lesions  or  leakage.  Wlun  we  add  to  this  the  ease  with  wliieh  cardiac 
sounds,  both  noniial  and  ahnoiinal.  can  he  lieard  in  children,  owing  prin- 
cipally to  the  thinness  of  tlie  chest  wall,  it  Mould  apjjear  that  a  differenti- 
ation between  a  mitral  and  a  tricuspid  regurgitation,  for  example,  would 
be  impossible  from  the  murmurs  alone.  A  systolic  murmur  heard  in  the 
left  axilla  but  not  in  the  carotids  or  right  axilla,  would  indicate  mitral 
regurgitation.  .\n  aortic  systolic  murmur  can  he  diagnosed  with  cer- 
taintv  onlv  in  tlic  neck,  while  a  systolic  iniii'iiiur  lieard  over  the  heart, 
hut  not  in  the  left  axilla  or  in  the  neck,  would  point  mc^re  strongly  to  a 


Fig.  10. — Horizontal  section,  viewed  from  below,  of  tiie  body  of  a  new-born 
child  at  the  level  of  the  upper  border  of  the  fourth  rib.  VAM,  vena  azygos 
major;  E,  esophagus;  RL,  right  lung:  RA,  right  auricle:  RAA,  right  auricular 
appendi.v;  RV,  right  ventricle;  AL,  aortic  leaflel-:  L\"W.  left  veiitiicular  wall: 
LL,  left  lung;   LA,  left  auricle;   A,  aorta. 


functional  cause  than  to  tricuspid  regurgitation.  A  pure  diastolic  mur- 
mur heard  anywhere  over  the  heart  is  usually  due  to  aortic  regurgita- 
tion. 

Some  interesting  features  in  regard  to  the  lungs  have  been  noted. 
Everyone  is  familiar  with  the  normal  relative  differences  between  the 
physical  signs  over  the  right  and  left  apices.    Various  explanations  have 


Fig.  11. — Sagittal  section,  viewed  from  the  right,  of  the  bo<ly  of  a  new-born 
child,  the  pUine  of  section  being  0.75  cm.  to  the  right  of  the  midsternal  line. 
LA,  left  auricle;  RB,  right  broncluis;  VASl,  vena  azygos  major;  RPA,  right 
pulmonary  artery;  EB,  eparterial  bronchus;  BRPA,  branch  of  right  pulmonary 
artery;  C,  clavicle;  SVC,  superior  vena  cava;  TB,  thymus  body;  A,  root  of 
aorta;  RAA,  right  auricular  appendix;  CA,  conus  arteriosus;  RV,  right  ventri- 
cle; EV,  Eustachian  valve;  RA,  right  auricle:  L.  liver.  The  arrow  is  in  the  for- 
amen ovale. 


Fig.  12. — Sagittal  section,  viewed  from  the  right,  of  the  body  of  a  new-born 
child,  the  plane  of  section  being  0.75  cm.  to  the  left  of  the  midsternal  line.  ^iX, 
mitral  valve:  LA,  left  auricle:  LAA,  left  auricular  appendix;  LPV,  orifices  of 
left  pulmonary  veins;  EPA,  right  pulmonary  artery;  LB,  left  bronchus;  LSA, 
left  subclavian  artery;  lA,  innominate  artery;  LCA,  left  common  carotid  artery; 
LIV,  left  innominate  vein;  AA,  aortic  arch;  AL,  aortic  leaflets;  TL,  tricuspid 
leaflets;   RV,  right  ventricle:    D,  diaphragm;   L,  liver. 
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been  offered  i'roni  time  to  time  but  the  one  pointed  out  by  one  of  us*  is 
shown  clearly  in  our  preparations.  This  explanation  rests  on  the  ana- 
tomic relations  of  the  trachea  and  the  pulmonary  apices.  On  the  right 
side  they  are  absolutely  contiguous  structures  (Fig.  2),  while  on  the  left 
thev  are  separated  by  the  aorta,  the  left  carotid  and  subclavian  arteries, 
the  esophagus  and  some  areolar  and  lymphoid  tissue  (Fig.  2) .  In  this  con- 
nection should  be  mentioned  the  dulness  to  the  left  of  the  upper  sternum 
to  which  attention  has  been  called  by  Hamill  and  LeBoutillier.''  This  is 
prolniblv  due  ])artly  to  the  facts  just  montioned.  partly  to  the  exposure  of 


Fig.  13. — Horizontal  section,  viewed  from  above,  of  the  body  of  a  new-born 
child  at  the  level  of  the  upper  portion  of  the  ensiform  cartilage.  LLL.  lower 
lobe  of  left  lung:  OF,  oblique  fissure  of  left  and  rigiit  lungs:  Ll'L.  upper  lobe  of 
left  lung:  LV,  left  ventricle:  RV,  right  ventricle;  RA.  right  auricle;  RML, 
middle  lobe  of  right  lung:  VC'I,  vena  cava  inferior:  O,  esophagus:  RLL.  lower  lobe 
of  right  hnig:  ^ '^^.\.  vena  azygos  major:  A.  aoita. 

the  pulmonary  artery  on  account  of  the  posterior  position  of  the  anterior 
margin  of  the  left  lung  as  compared  with  the  adult,  and  partly  to  the 


4.  Fetterolf.  George:  The  Anatomic  Explanation  of  the  Greater  Amount 
of  Vocal  Fremitus  and  Vocal  Resonance  Normally  Found  at  the  Apex  of  the 
Right  Lung,  Arch.  Int.  Med.,  February,  1909.  p.  23. 

5.  Hamill.  Samuel  McC,  and  LeBoutillier,  Theodore:  Some  Physical  Signs 
in  Infants  and  Children  Not  Sufficiently  Emphasized,  Jour.  Am.  Med.  Assn..  Jan. 
7,  1905.  p.  20. 


Fig.  14.— Sagittal  section,  viewed  from  the  left,  of  the  body  of  a  new-born 
child,  the  plane  of  section  being  2  cm.  to  the  right  of  the  midsternal  line.  Owing 
to  adhesions  the  horizontal  fissure  is  not  shown.  L,  liver;  RML,  middle  lobe  of 
right  lung;  RUL,  upper  lobe  of  right  lung;  OF,  oblique  fissure;  ELL,  lower  lobe 
of  right  lung. 


Fig.  15. — Sagittal  section,  viewed  fr«mi  llif  riglit.  of  tlie  liody  of  a  lu-w-boin 
child,  the  plane  of  section  being  2  cm.  to  the  left  of  the  niidsternal  line.  LK. 
left  kidney;  SP,  spleen;  LLL.  lower  lobe  of  left  lung:  TA'L.  upper  lobe  of  left 
lung;  LAA,  left  auricular  appendix:  TR.  thymus  body:  K\'.  right  ventricle;  LV, 
left  ventricle;  L,  liver;   S,  stomach. 
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greater  extent  of  the  left  lobe  ol  the  thymus  (Fig.  1).  In  addition,  the 
left  lobe  of  tJie  thvnnis  is  backed  by  a  mass  of  solid  tissue  interposed 
between  the  left  upper  lobe  and  the  trachea,  wliilr  llir  right  lobe  is  backed 
by  resonating  tissue  in  the  shape  of  the  right  upper  pulmonary  lobe. 

The  high  position  of  the  dome  of  the  liver  on  the  right  side  is  clearly 
demonstrated  (Figs.  11  and  U)  and  explains  the  high-pitched  or  rela- 
tively dull  note  which  is  heard  in  percussing  over  the  right  pulmonary 
base.  On  the  left  side  the  spleen  is  seen  to  reach  a  level  almost  as  high 
as  that  of  the  liver,  the  difference  being  not  more  than  that  of  a  rib  and 
interspace. 


Fig.  16. — Horizontal  section,  viewed  from  above,  of  the  body  of  a  new-born 
child  at  the  level  of  the  upper  border  of  the  third  rib.  LL,  left  lung:  PA,  pul- 
monary aorta;  LT,  left  lobe  and  RT,  right  lobe  of  tliymus  body;  AA,  ascending 
part  of  aortic  arch;  SVC,  superior  vena  cava:  RL,  right  lung;  BT,  bifurcation 
of  trachea;  E,  esophagus;  A,  descending  part  of  aortic  arch. 


The  edge  of  the  lung  which  overlaps  the  right  border  of  the  heart  is 
so  thin  (Fig.  10)  that  it  should  hardly  interfere  with  a  reasonably 
accurate  determination  of  the  right  border  of  cardiac  dulness. 

The  position  of  the  bronchial  lymph  nodes  at  the  bifurcation  of  the 
trachea  (Fig.  16)  is  so  far  above  the  heart,  which  would  furnish  a  con- 
ducting medium,  that  it  is  difficult  to  conceive  how  enlargement  of  these 
nodes  could  produce  a  bruit,  even  on  forced  extension  of  the  head,  which 


Fig.  17. — View  from  the  riglit  of  the  mediastinal  contents  and  the  root  of 
the  lung  of  the  body  of  a  6-months-old  child.  D,  diaphragm;  E,  esophagus; 
RIV,  right  inferior  pulmonary  vein;  RPA,  right  pulmonary  artery;  EB,  eparte- 
rial  bronchus;  RB,  rigiit  bronchus;  VAM.  vena  azygos  major;  PL.  pleura;  RSA, 
right  subclavian  artery;  T,  trachea;  LMV,  right  internal  mammary  vein;  RIV, 
right  innominate  vein;  LIV,  left  innominate  vein;  SVC,  superior  vena  cava;  PE, 
pericardium;  A,  aorta;  RSV,  right  superior  pulmonary  vein;  RA,  right  auricle; 
LA,  left  auricle;  RV,  right  ventricle;  IVC,  inferior  vena  cava.  (Fetterolf  and 
Landis:     Am.  Jour.  Med.  Sc,  November,  1900.) 


Fig.  18. — View  from  the  left  of  the  mediastinal  contents  and  root  of  the  left 
lung  of  the  body  of  an  adult.  D,  diaphragm;  PC,  pericardial  chamber;  LV,  left 
ventricle;  LIV,  left  inferior  pulmonary  vein;  LAA,  left  auricular  appendix; 
LSV,  left  superior  pulmonary  vein;  LPN,  left  phrenic  nerve;  PA,  pulmonary 
aorta;  A,  aorta;  LSIV,  left  superior  intercostal  vein;  LCA,  left  common  carotid 
artery;  LVN,  left  vagus  nerve;  LSA.  left  subclavian  artery;  C,  clavicle;  A, 
A,  A,  aorta;  BLPA,  branch  of  left  pulmonary  artery;  LB.  left  bronchus.  ( Fet- 
terolf  and  Landis:  Am.  Jour.  Med.  >S'c.,  November,  1900.)  This  section,  while  that 
of  an  adult,  shows  the  points  under  discussion  so  well  tlmt  it  is  used  in  preference 
to  preparing  a  new  dissection  of  an  infant. 
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could  be  heard  over  the  upper  sternum.  The  explanation  of  this  bruit 
would  seem  to  depend  rather  on  the  persistence  of  the  thymus,  which 
could  exert  pressure  on  the  vessels  as  they  arise  from  the  arch  of  the 
aorta  (Fig.  3). 

Since  the  bronchial  nodes  are  surrounded  by  so  many  other  structures 
which  would  give  a  dull  note  on  percussion,  such  as  the  arch  of  the  aorta, 
the  great  vessels,  and  the  thymus,  it  seems  to  us  highly  problematical 
that  enlargement  of  these  nodes  can  be  accurately  diagnosed  by  per- 
cussion. 

Finall}^,  the  sections  alford  a  clear  demonstration  of  the  position  of 
the  lobes  of  the  lungs  and  emphasize  the  fact  that  physical  signs  in  the 
lungs  posteriorly,  as  high  as  the  base  of  the  spines  of  the  scapulae,  are 
produced  in  the  lower  lobes  (Figs.  14  and  15).  Anteriorly,  on  the 
right,  the  fourth  rib  divides  the  upper  from  the  middle  lobe,  while  on 
the  left  any  signs  heard  above  the  heart  and  in  front  of  the  anterior 
axillary  line  would  denote  that  the  upper  lobe  is  affected. 
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OBSERVATIONS    ON   THREE    HUNDRED    CASES    OF   ACUTE 
MENINGITIS   IN  INFANTS   AND   YOUNG    CHILDREN 

L.   EMMETT  HOLT,  M.D. 

NEW    YORK 

With  the  introduction  of  lumbar  puncture  the  diagnosis  of  acute 
meningitis  entered  on  a  new  phase.  This  is  quite  as  important  an  advance 
in  this  group  of  diseases  as  was  the  adoption  of  throat  cultures  in  diph- 
theria and  other  throat  affections.  Exact  diagnosis  has  now  become 
possible  where  formerly  in  very  many  cases  only  a  probable  diagnosis 
could  be  made.  The  period  during  which  lumbar  puncture  has  been 
systematically  performed  on  all  suspected  cases  in  the  Babies'  Hospital 
covers  the  last  five  years. 

The  observations  included  in  this  paper  relate  to  300  cases  of  acute 
meningitis  seen  in  this  hospital,  in  children  for  the  most  part  under 
three  years  of  age.  Of  this  number  197  have  been  observed  during  the 
lumbar  puncture  period  and  are  available  for  more  careful  analysis. 
Some  valuable  data  obtained  from  the  records  of  103  earlier  cases  are 
introduced.  In  order  to  gain  some  idea  of  the  relative  frequency  of  the 
different  forms  of  acute  meningitis  I  have  not  included  in  the  table  cases 
seen  before  lumbar  punctures  were  regularly  made  nor  cases  of  cerebro- 
spinal meningitis  observed  during  the  epidemic  which  ended  in  the 
spring  of  1906,  so  that  I  think  the  figures  which  follow  may  be  taken  as 
fairly  representing  the  usual  conditions. 

Etiologically,  the  197  cases  are  divided  as  follows: 

Tuberculous    138 

Pneumococcu  s    22 

Meningococcus    (  sporadic  i     24 

Staphylococcus  or  streptococcus    10 

Bacillus    influenziE     4 

Colon  bacillus   1 

199 
Counted   twice,   mixed    infections 2 

197 

In  other  words,  apart  from  epidemics  of  cerebrospinal  meningitis, 
70  per  cent,  of  the  cases  of  acute  meningitis  occurring  in  young  children 
are  tuberculous.  The  objection  may  perhaps  be  raised  that  hospital 
figures  are  not  to  be  taken  as  representing  conditions  which  obtain  gener- 
ally. The  admissions  to  the  Babies'  Hospital  are,  however,  from  every 
class,  and  I  think  this  criticism  will  not  hold. 
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During  the  last  five  years  lumbar  puncture  has  been  performed  about 
one  thousand  times.  After  simple  lumbar  puncture  no  accidents  have 
occurred;  there  have  been  no  alarming  symptoms,  and  no  case  of  infec- 
tion. However,  in  a  single  instance  in  which  repeated  injections  were 
made  in  a  case  of  cerebrospinal  meningitis  for  the  injection  of  Flexner's 
serum,  secondary  infection  did  occur,  in  spite  of  routine  aseptic  precau- 
tions. This  is  a  warning  which  should  be  heeded,  in  another  child 
suffering  from  cerebrospinal  meningitis  an  alarming  collapse  followed  the 
injection  of  35  c.c.  of  serum.  The  fluid  was  warmed  and  the  injection 
made  in  the  usual  manner,  but  the  child  came  near  dying  and  was  rescued 
only  after  the  most  strenuous  efforts.  Aside  from  these  two  cases  my 
experience  has  been  without  special  incident.  Too  much,  therefore,  can 
hardly  be  said  in  favor  of  a  systematic  resort  to  lumbar  puncture  as  a 
means  of  diagnosis  in  cases  of  meningitis ;  but  it  is  a  procedure  requiring 
considerable  skill  and  necessitating  as  strict  asepsis  as  any  surgical 
operation. 

SIMPLE  MENINGITIS 

Before  passing  to  a  consideration  of  the  different  groups  of  cases 
which  have  been  enumerated,  I  should  like  to  say  a  word  concerning 
"simple  meningitis,"  a  term  formerly  much  used  and  one  which  still 
figures  largely  in  vital  statistics.  In  most  such  reports  three  forms  of 
meningitis  are  given :  tuberculous,  cerebrospinal  and  simple.  Some  give 
only  tuberculous  as  a  separate  class,  combining  cerebrospinal  and  simple. 
In  the  U.  S.  Census  Eeport  of  the  registration  area  for  1908  there  are 
mentioned  71,229  deaths  from  meningitis  in  the  five  years  1904-1908;  25 
per  cent,  of  these  are  classed  as  cerebrospinal ;  26  per  cent,  as  tuberculous, 
and  49  per  cent,  as  "simple  or  unqualified."  In  this  same  report,  of  6,902 
cases  of  meningitis  occurring  in  the  first  three  years  of  life  in  the  year 
1908,  32  per  cent,  are  classed  as  tuberculous.  In  the  New  York  City 
report  for  1908  there  are  recorded  in  children  during  the  first  three  vears 
of  life,  819  deaths  from  meningitis,  divided  as  follows : 

Tuberculous    448  or  55  per  cent. 

Cerebrospinal    188  or  23  per  cent. 

Simple    183  or  22  per  cent. 

Previous  to  the  period  here  considered  the  diagnosis  of  "simple  menin- 
gitis" appears  in  the  hospital  records  in  twenty-three  cases.  It  was  at 
that  time  our  custom  to  contrast  such  cases  with  those  which  were 
tuberculous.  At  present  the  group  "non-tuberculous"  meningitis  has 
been  pretty  well  differentiated.  The  term  "simple  meningitis"  has  no 
longer  any  significance  and  should  be  dropped.  There  is  not  the  slightest 
doubt  that  the  largest  proportion  of  cases  so  classified  belong  in  the  tuber- 
culous group.  From  experience  in  the  hospital,  where  careful  differential 
diagnosis  of  the  different  forms  of  meningitis  has  been  possible  by  lumbar 


28  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

puncture,  it  is  evident  that  tuberculous  meningitis  is  very  much  more 
frequent  than  would  appear  from  vital  statistics  of  the  country  generally, 
or  even  those  of  New  York  City,  and  that  a  large  number,  probably  the 
great  majority  of  the  cases  put  down  as  simple  meningitis,  and  many  of 
those  recorded  as  cerebrospinal,  are  really  tuberculous. 

COLON  MENINGITIS 

Beginning  with  the  smallest  group  T  wish  first  to  mention  a  case  of 
meningitis  due  to  a  bacillus  of  the  colon  group  which  occurred  in  a  baby 
only  four  weeks  old.  The  child  was  admitted  for  an  Erb's  palsy  and 
malnutrition.  The  usual  symptoms  of  meningitis  developed :  tempera- 
ture up  to  103  F.,  leukocytosis  of  13,000,  general  hyperesthesia  and 
rigidity.  A  purulent  fluid  was  drawn  by  lumbar  puncture  which  showed 
a  pure  growth  of  a  bacillus  of  the  colon  group.  The  illness  lasted  ten 
days.  There  were  no  symptoms  pointing  to  visceral  lesions  elsewhere,  but 
no  autopsy  ?ould  be  obtained.  In  private  practice  I  have  seen  one  other 
case  of  meningitis  in  which  the  only  growth  from  the  cerebrospinal  fluid 
was  d  bacillus  of  the  colon  group.  This  also  occurred  in  an  infant  four 
weeks  old,  who  had  previously  suffered,  it  was  reported,  from  a  urinary 
infection  due  to  the  colon  bacillus.  The  child  recovered  from  tlie  acute 
symptoms,  but  developed  a  secondary  hydrocephalus. 

INFLUENZA  MENINGITIS 

Thus  far  four  cases  of  meningitis  due  to  the  Bacillus  influenzcB  have 
been  observed ;  all  of  which  have  occurred  during  the  last  year.  Clinically 
this  form  resembles  the  meningococcus  cases  and  it  is  only  by  lumbar 
puncture  that  a  differential  diagnosis  can  be  made.  These  cases  are  not 
common.  I  have  seen  but  one  other  in  private  practice.  Dr.  Plexner 
tells  me  that  he  has  had  a  considerable  number  of  fluids  sent  to  him  with 
clinical  diagnosis  of  cerebrospinal  meningitis  which  contained  only  the 
influenza  organic.  All  these  ended  fatally,  as  well  as  those  which  have 
been  personally  seen.  It  is  my  belief  that  this  is  the  almost  invariable 
termination.  In  three  of  the  four  cases  that  have  come  under  my  observa- 
tion the  B.  influenzcB  was  obtained  by  cultures  from  the  bronchial  secre- 
tion during  life,  and  in  two,  in  which  examinations  were  made,  it  was 
also  obtained  by  culture  from  the  nasopharynx.  This  would  suggest  the 
nasal  mucosa  as  the  port  of  entry.  In  three  cases  examined  the  organism 
was  found  in  the  blood.  One  recent  case  had  some  features  of  imusual 
interest.  An  infant  of  eight  months  was  admitted  to  the  hospital  with 
an  acute  abscess  of  the  left  elbow.  Cultures  from  the  pus  on  ordinary 
media  gave  no  growth ;  however,  on  Ijlood-agar  a  pure  growth  of  the 
B.  influenzcB  was  obtained.    The  child  shortly  after  developed  acute  men- 
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ingitis  and  died  from  the  disease.  The  cerebrospinal  fluid  during  life  and 
the  cultures  from  the  meningeal  exudate  at  autopsy  showed  a  pure  growth 
of  the  B.  infiuenzce. 

MENINGITIS  FROM  PYOGENIC  ORGANISMS 

The  common  pyogenic  organisms,  streptococcus  and  staphylococcus, 
have  been  very  infrequently  found  by  me  as  the  cause  of  meningitis. 
They  were  present  in  but  ten  cases.  In  one  other  a  streptococcus  infection 
complicated  a  tuberculous  case.  It  is  rather  striking  that  six  of  the  ten 
cases  occurred  in  newly-born  children,  and  that  in  five  the  meningitis 
was  secondary  to  spina  bifida.  In  one  it  followed  an  operation  on  a 
hydrocephalus,  and  in  only  two  cases  did  it  occur  under  conditions 
resembling  a  primary  inflammation.  In  one  case,  in  an  infant  three 
months  old,  the  autopsy  showed  encephalitis  as  well,  and  the  streptococcus 
was  also  found  in  the  heart's  blood  and  lungs. 

Clinically  this  form  of  meningitis  was  characterized  by  severe  general 
and  local  symptoms  and  a  rather  rapid  development,  with  always  an 
unfavorable  termination.  Since  so  much  has  been  made  in  medical  liter- 
ature of  the  association  of  otitis  media  and  mastoiditis  with  acute  menin- 
gitis, my  experience  on  this  point  may  possess  some  interest.  I  saw 
meningitis  develop  but  once  after  otitis  or  its  complications.  This 
patient  was  a  baby  fifteen  months  old  who  had  had  a  double  mastoid 
operation  done  in  Europe.  Dressings  had  not  been  changed  from  tlie 
time  the  child  had  sailed  until  she  was  admitted  to  the  hospital,  a  period 
of  nearly  two  weeks.  At  that  time  they  were  very  foul  and  the  wound 
in  bad  condition,  and  the  child  desperately  ill.  Symptoms  of  acute 
meningitis  developed  and  the  child  died  in  the  course  of  a  few  days.  The 
autopsy,  however,  showed  the  meningitis  to  be  a  tuberculous  one.  A  care- 
ful examination  showed  no  connection  whatever  between  the  mastoid 
lesion  and  the  one  in  the  meninges.  My  experience  leads  me  to  question 
whether  the  dangers  of  meningitis  from  cases  of  otitis  or  mastoiditis  are 
as  great  as  they  have  been  represented.  I  have  always  in  the  hospital 
wards  many  cases  of  acute  otitis  and  a  moderate  number  of  these  patients 
develop  mastoid  complications.  However,  on  by  no  means  all  of  them  is 
the  mastoid  operation  done.  I  am,  therefore,  led  to  the  opinion  that  so 
far  as  patients  of  this  age,  chiefly  under  two  years,  are  concerned,  menin- 
gitis from  a  neglect  to  perform  the  mastoid  operation  is  one  of  the  rarest 
occurrences. 

MENINGOCOCCUS   MENINGITIS 

It  is  not  my  purpose  to  enter  minutely  into  a  study  of  the  twenty-four 
sporadic  cases  of  cerebrospinal  meningitis  which  have  occurred  since  the 
great  epidemic  nearly  five  years  ago.  The  number  is  too  small  to  admit 
of  any  eeneralizations.    Fourteen  children  received  serum  treatment,  of 
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whom  six  recovered  and  eight  died.  The  deaths  included  one  chronic 
case  in  which  the  patient  was  injected  in  the  third  month  when  in  a  hope- 
less condition.  Another  was  one  of  the  first  patients  to  be  treated  b}^  the 
semm ;  in  this  case  onl}'  a  single  small  dose  was  administered.  One  child 
was  improving  but  died  from  intercurrent  measles.  Two  children,  one  an 
infant  of  five  weeks  and  another  of  nine  months,  died  of  marasmus  after 
all  symptoms  of  acute  meningitis  had  subsided.  One  child  at  first 
improved  very  much  under  the  injection  of  the  serum,  and  all  the  organ- 
isms disappeared  from  the  fluid,  but  the  child  steadily  lost  ground  and 
died,  the  autopsy  showing  an  encapsulated  meningeal  abscess  at  the  con- 
vexity, containing  fully  half  an  ounce  of  pus  which,  by  culture,  showed 
the  meningococcus.  One  child  died  suddenly  a  week  after  all  acute  symp- 
toms had  passed.  No  autopsy  could  be  obtained.  Death  in  one  instance 
was  due  to  secondary  infection  with  the  staphylococcus. 

In  several  of  our  cases  which  ended  in  recovery  the  nervous  symptoms 
were  slow  in  disappearing.  Inability  to  support  the  head  sometimes 
existed  for  two  or  three  months,  and  in  two  cases  evidence  of  a  moderate 
intraventricular  effusion  persisted  for  several  weeks,  but  finally  disap- 
peared. I  have  been  struck  with  the  irregularity  exhibited  by  these  cases 
in  infants,  by  the  slowness  of  recovery  and  by  the  large  doses  of  the 
serum  required  in  those  who  did  get  well. 

Of  ten  patients  who  received  no  serum,  three  recovered  and  six  died ; 
one  was  discharged  unimproved  and  doubtless  died  soon  after. 

PNEUMOCOCCUS    MENINGITIS 

Twenty-two  cases  of  pneumococcus  meningitis  were  observed,  or  about 
11  per  cent,  of  the  entire  number.  Of  these,  thirteen  patients  had  defi- 
nite pneumonia  with  consolidation  and  four  of  these  had  also  empyema. 
One  patient  had  pulmonary  tuberculosis.  Of  the  eight  remaining  patients 
nearly  all  had  some  pulmonary  signs  and  symptoms,  evidences  of  bron- 
chitis at  least.  The  diagnosis  was  confirmed  by  autopsy  in  eleven  of  the 
twenty-two  cases.  In  twenty  the  pneumococcus  was  found  in  the  cerebro- 
spinal fluid ;  one  of  the  two  remaining  cases  coming  to  autopsy. 

The  histories  of  the  two  patients  in  whom  lumbar  puncture  gave  nega- 
tive results  have  already  been  published^  but  are  sufficiently  interesting 
to  refer  to  again.  While  in  only  one  of  these  was  the  diagnosis  established 
by  an  autopsy,  the  symptoms  in  the  second  case  were  so  similar  that  the 
diagnosis  seems  reasonably  clear,  though  not  positively  proven. 

The  first  was  a  child  20  months  old  whose  attack  came  on  with 
repeated  convulsions,  fever  and  a  leukocytosis  of  24,000.  For  one  week 
the  sjTnptoms  were  those  of  a  fairly  typical  acute  cerebrospinal  meningitis 
except  for  the  absence  of  rigidity  of  the  neck  and  extremities.  Puncture 
made  on  the  first  day  and  repeated  on  the  seventh  day  gave  a  perfectly 

1.  Arch.  Pediat.,  March,  1908. 
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clear  fluid.  No  organisms  of  any  kind  could  be  discovered  in  the  smears 
or  by  culture.  During  the  third  week  the  patient  developed  pneumonia 
with  consolidation ;  and  the  persistence  of  the  nervous  symptoms  led  to  a 
third  puncture  which,  like  the  other  two,  gave  negative  results  although 
the  amount  of  fluid  removed  was  large — 105  c.c.  After  six  weeks  all  the 
acute  symptoms  subsided  and  the  condition  resembled  one  of  a  mentally 
defective  child  with  slow  wasting.  Death  occurred  in  the  eleventh  week 
from  a  second  attack  of  pneumonia.  The  autopsy  showed  an  old  menin- 
gitis at  the  convexity ;  from  this  exudate  a  pure  growth  of  the  pneumo- 
coccus  was  obtained.    The  base  of  the  brain  was  normal. 

The  second  case  occurring  in  a  child  15  months  old  was  almost  the 
counterpart  of  this  first  one,  but  ended  in  partial  recovery.  Three  punc- 
tures were  made,  in  all  of  which  the  fluid  was  negative.  Pneumonia 
developed  in  the  fourth  week  but  cleared  up.  Active  nervous  symptoms 
continued  for  four  weeks,  then  gradually  passed  away.  When  discharged 
from  the  hospital  the  patient  could  not  sit  up  nor  support  the  head. 
Vision  and  hearing  seemed  absent.  Six  months  later  the  patient  was 
seen  again.  There  had  been  considerable  improvement,  but  the  child 
clearly  was  mentally  defective. 

It  seems  evident  that  there  was  in  both  of  these  cases  some  involve- 
ment of  the  cortex  in  the  inflammatory  process ;  but  no  paralysis  occurred 
in  either  case.  Neither  in  its  symptoms  nor  in  its  course  did  the  disease 
suggest  the  cerebral  form  of  poliomyelitis.  We  are  accustomed  to  place 
so  much  reliance  on  lumbar  puncture  that  the  possibility  of  the  existence 
of  acute  meningitis  with  a  normal  fluid  is  rather  difficult  to  grasp. 

Clinically,  pneumococcus  meningitis  is  shorter  than  any  of  the  other 
forms,  possibly  excepting  that  due  to  influenza.  In  eight  of  the  twenty- 
two  cases  it  lasted  three  days  or  less ;  and  in  two-thirds  of  the  entire  num- 
ber it  was  six  days  or  less.  It  presents  greater  difficulties  of  diagnosis 
than  any  of  the  other  forms ;  in  the  first  place  for  anatomic  reasons.  The 
lesion  is  usually  most  marked  at  the  convexity  and  may  be  limited  to 
that  part  of  the  brain.  The  diagnosis  of  a  convexity  meningitis  is  pro- 
verbially difficult,  for  many  of  the  most  characteristic  signs  such  as  opis- 
thotonos, irregularity  of  pulse  and  respiration,  cranial-nerve  involvement 
and  distention  of  the  fontanel,  are  usually  wanting.  Again,  pneumo- 
coccus meningitis  has  been  in  my  experience  seen  in  younger  patients 
than  either  cerebrospinal  or  the  tuberculous  form.  Half  of  our  cases 
occurred  in  infants  under  six  months  old,  and  two-thirds  were  under 
nine  months.  It  has  long  been  my  belief  that  pneumococcus  meningitis, 
like  pneumococcus  pericarditis  and  peritonitis,  was  the  result  of  a  gener- 
alized pneumococcus  infection  occurring  much  more  frequently  in  very 
young  patients  than  in  those  who  were  older.  This  has  been  confirmed  by 
finding  the  pneumococcus  in  the  heart's  blood  in  every  one  of  seven  cases 
of  pneumococcus  meningitis  in  which  cultures  have  been  made. 
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TUBERCULOUS    MENINGITIS 

I  have  alread}'  said  that  70  per  cent,  of  my  cases  of  acute  meniDgitis, 
apart  from  the  epidemic  of  cerebrospinal  meningitis,  were  tuberculous. 
Its  great  frequency  I  am  sure  is  not  appreciated.  During  the  past  four 
years  8  per  cent,  of  the  deaths  in  the  Babies'  Hospital  have  been  from  this 
cause.  I  may  have  overlooked  some  cases  but  I  think  not  many ;  for  autop- 
sies are  obtained  in  this  institution  in  nearly  50  per  cent,  of  the  fatal 
cases,  which  is  a  larger  proportion  than  in  any  other  hospital  of  the  City 
so  far  as  my  knowledge  goes.  Besides,  every  suspected  case  receives  lum- 
bar puncture  and  the  cerebrospinal  fluid  is  examined  both  microscopic- 
ally and  by  culture.  We  may  safely  say  that  none  have  been  wrongly 
diagnosticated,  for  in  all  but  two  cases  bacilli  have  been  found. 

In  general  practice  tuberculous  meningitis  is  certainly  very  often  over- 
looked or  a  mistaken  diagnosis  made.  Of  thirty  successive  cases  admitted 
to  the  hospital,  in  only  three  was  the  diagnosis  of  tuberculous  meningitis 
previously  made  and  in  only  three  others  was  it  suspected.  The  most 
common  diagnosis  with  which  the  child  was  admitted  was  either  some 
gastric  disorder  or  cerebrospinal  meningitis. 

There  are  two  common  misconceptions  regarding  tuberculous  menin- 
gitis :  the  first  is  that  it  is  a  disease  of  long  duration,  often  lasting  two 
or  three  months  or  even  longer.  I  have  never  seen  tuberculous  menin- 
gitis last  over  five  weeks,  and  only  once  have  I  seen  it  last  five  weeks,  this 
in  a  child  of  nine  years.  Of  the  cases  reported  in  this  paper,  in  infants 
chiefly,  the  average  duration  has  been  about  two  and  a  half  weeks  after 
the  first  definite  S5'mptoms  of  illness  appeared.  A  second  error  is  that 
tuberculous  meningitis  usually  affects  delicate  infants,  those  suffering 
from  malnutrition,  often  of  the  marasmus  type.  The  inference  is  drawn 
that  because  a  child  with  symptoms  pointing  to  meningitis  was  previously 
in  good  health,  the  process  could  not  be  tuberculous.  It  is  my  experience 
both  in  hospital  and  private  practice  that  the  vast  majority  of  these 
patients  have  been,  previous  to  their  attack,  apparently  in  as  good  health 
as  any  children  whom  I  see.  ISTot  that  very  healthy  infants  are  more 
prone  to  tuberculous  meningitis  than  others,  but  that  a  tuberculous 
infection  of  a  young  child  is  very  apt  to  involve  the  brain  early,  before 
there  is  time  for  the  symptoms  which  result  from  a  general  tubei'culosis 
to  be  manifest.    Some  reasons  for  this  will  appear  later. 

Seasonal  Prevalence. — That  tuberculous  meningitis  occurs  more  at 
one  season  of  the  year  than  at  another  has  not,  so  far  as  I  am  aware, 
hitherto  been  noted.  For  the  last  two  or  three  years  I  have  been  struck 
with  the  fact  that  more  patients  were  admitted  during  the  spring  months 
than  at  other  times  and  I  have  had  the  earlier  records  of  the  hospital 
searched  to  ascertain  the  month  when  patients  were  admitted. 
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Chart  1  shows  by  months  the  time  of  admission  of  218  patients  in  tlie 
Babies'  Hospital  service.  It  will  be  noted  that  the  curve  is  at  its  lowest 
during  the  summer  and  early  fall ;  that  there  is  a  slight  rise  in  December 
and  January,  but  a  very  sharp  rise  in  the  spring  months,  the  highest 
point  being  touched  in  the  montli  of  April;  the  number  of  cases  in  the 
spring  months  of  March,  April  and  May  being  about  twice  as  great  as 
were  seen  at  any  other  similar  period  during  the  year.  A  steady  fall  is 
noted  during  the  summer  until  October  is  reached. 

The  explanation  for  this  variation  is  not  altogether  cleai-.  The  most 
plausible  one  seems  to  be  that  these  infants  have  been  infected  some  time 
previously  and  are  carrying  a  latent  focus  somewhere  in  the  respiratory 
tract,  usually  the  bronchial  glands.    Under  the  influence  of  acute  respira- 
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DEATHS   FROM  PNEUMONIA 

Chart  1.  The  upper  curve  represents  the  seasonal  occurrence  of  218  cases  of 
tuberculous  meningitis;  the  lower  curve  represents  the  deaths  from  pneumo- 
nia in  New  York  City  for  one  year. 


tory  infections  occurring  during  the  winter  and  spring  months,  the  latent 
tuberculous  disease  becomes  an  active  process  and  a  rapidly  spreading 
infection  occurs;  for  in  none  of  tliese  infants  is  the  brain  lesion  the  only 
one.  At  autopsy  pulmonary  lesions  are  almost  invariably  found;  and 
miliary  tubercles  are  usually  present  in  many  other  organs.  This  indi- 
cates that  the  meningitis  in  infants  is  a  part  of  a  generalized  infection  and 
causes  death  before  the  other  evidences  of  the  disease  are  usually  mani- 
fest.    Some  of  these  children  showed  a  few  scattered  rales  in  the  chest; 
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and,  still  more  infrequently,  evidences  of  more  serious  pulmonary  disease 
were  present ;  but  the  great  majority  of  them  showed  no  pulmonary  signs 
of  disease  whatever. 

An  attempt  has  been  made  to  see  in  how  many  cases  of  tuberculous 
meningitis  bacilli  could  be  found  in  the  sputum.  In  many  it  has  been 
diflRcult  to  secure  any  proper  sputum  for  examination.  Yet  in  116 
patients  in  whom  the  effort  was  made,  bacilli  were  found  in  forty-nine. 
These  cases  were  taken  routine,  not  selected  because  of  the  presence  of 
pulmonar}-  signs  or  symptoms.  It  is  true  that  the  number  of  bacilli  is 
seldom  large  and  unless  careful  and  sometimes  repeated  examinations 
are  made,  they  are  likely  to  be  missed.    Yet  when  present  they  were  found 
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Chart  2.  The  age  incidence  in  218  cases  of  tuberculous  meningitis. 

at  the  first  examination  in  three-fourths  of  the  cases,  although  in  one 
case,  not  until  the  sixth  examination. 

The  close  association  of  tuberculous  meningitis  with  inflammations 
of  the  respiratory  tract  is  also  suggested  in  the  accompanying  chart.  The 
lower  curve  in  Chart  1  shows  the  deaths  from  pneumonia  in  New  York 
City  for  1909.  The  similarity  of  these  two  curves  is  certainly  striking. 
I  do  not  think  that  the  tuberculous  meningitis  in  older  children  would 
show  80  close  an  association  with  pulmonary  disease  as  is  true  in  infancy. 

Age  Incidence. — Chart  2  shows  the  age  incidence.  Inasmuch  as  the 
Babies'  Hospital  admits  children  up  to  three  years  of  age  the  curve  I 
think  may  be  taken  to  represent  pretty  accurately  the  occurrence  of  the 
disease  in  patients  below  that  age.     Only  three  patients  under  three 
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months  of  age  were  seen;  the  greatest  number  of  patients  were  seen 
between  the  ages  of  nine  and  twelve  monihs,  a  rapid  decline  in  the  curve 
being  noted  after  the  first  year.  This  is  a  striking  fact,  but  the  reason 
for  it  is  not  very  clear.  The  greater  frequency  of  tuberculous  meningitis 
in  children  from  nine  to  twelve  months  of  age  may  be  due  to  the  closer 
exposure  of  young  infants  to  infected  adults  than  occurb  with  children 
who  are  somewhat  older.  It  is  possible  also  that  a  closer  exposure  occurs 
in  winter  than  in  summer  and  that  this  may  have  some  bearing  on  the 
greater  frequency  of  the  disease  in  the  spring  months.  The  incubation 
period  is  at  present  unknown.  It  seems  probable  that  in  most  cases  it  is 
several  weeks  at  least. 

Source  and  Type  of  Infection.— It  is  my  experience  that  nearly  all 
the  cases  of  tuberculous  meningitis,  the  source  of  whose  infection  we  have 
been  able  to  trace,  have  their  origin  in  exposure  to  adults  with  pulmonary 
tuberculosis.  A  striking  confirmation  of  this  is  shown  in  the  results  of 
the  observations  made  by  Dr.  W.  H.  Park  in  the  Eesearch  Laboratory  of 
the  Health  Department  on  thirty-two  cases  in  my  series  in  which  the  type 
of  bacillus  was  worked  out.  In  thirty  it  was  of  the  human  type ;  in  one 
it  was  of  the  bovine  type;  in  one  case  both  types  were  present. 

The  von  Pirquet  Reaction.— The  statement  frequently  has  been  made 
iu  medical  literature  that  comparatively  few  infants  with  tuberculous 
meningitis  respond  positively  to  the  von  Pirquet  test.  Systematic  obser- 
vations on  this  point  have  been  made  during  the  past  two  years.  Of 
sixty-five  cases  a  positive  reaction  was  obtained  in  fifty-one ;  a  negative 
in  eleven,  and  doubtful  in  three.  Of  the  fourteen  cases  that  were  negative 
or  classed  as  doubtful,  four  patients  were  moribund  and  seven  extremely 
prostrated  and  with  feeble  circulation.  In  the  remaining  three  there  was 
no  apparent  reason  why  a  reaction  should  not  have  been  obtained.  I 
regard  the  skin  test,  therefore,  as  of  very  great  diagnostic  value,  and  a 
negative  result,  except  in  the  conditions  just  mentioned,  of  much  diag- 
nostic importance. 

I  have  attached  so  much  importance  in  recent  times  to  the  von  Pirquet 
test  and  the  findings  of  the  examination  of  the  cerebrospinal  fluid,  that 
negative  results  in  either  of  these  I  have  come  to  regard  as  very  signifi- 
cant A  baby  seven  months  old  was  admitted  with  a  fairly  typical  history 
of  tuberculous  meningitis:  onset  with  vomiting,  slight  fever,  convulsions 
developing  in  three  or  four  days ;  drowsiness  merging  into  stupor ;  marked 
constipation.  The  prominence  of  the  fontanel  was  so  great  that  the 
mother  herself  had  noticed  it  and,  in  fact,  the  "lump  on  the  head"  was 
one  of  the  reasons  whv  the  child  was  brought  to  the  hospital.  Lumbar 
puncture  was  made  and  120  c.c.  of  perfectly  clear  fluid  removed.  It  was 
under  verv  high  tension.  So  confident  was  I  that  this  was  a  case  of 
tuberculous  meningitis  that  the  search  for  the  bacilli  in  the  cerebropsinal 
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fluid  was  continued  for  several  hours,  but  with  negative  results.  Greatly 
to  mv  surprise  the  child  did  not  respond  to  the  von  Pirquet  test,  but  what 
was  still  more  unusual,  the  child  promptly  recovered  and  at  the  end  of  a 
week  was  discharged  to  all  appearance  quite  well.  It  died  about  one 
month  afterward  rather  unexpectedly,  but  without  cerebral  s}^nptoms. 
so  the  visiting  nurse  learned.  I  have  seen  an  almost  identical  picture  in 
another  child,  in  whom  recovery  was  complete  and  permanent.  The 
explanation  of  these  is  rather  difficult  without  assuming  the  existence  of 
a  primary  acute  serous  men  ngitis,  regarding  which  I  have  always  been 
rather  skeptical. 

CONCLUSIONS 

Lumbar  puncture  has  placed  the  diagnosis  of  meningitis  on  a  new 
basis.  It  should  be  employed  in  every  suspected  case.  It  is  only  with 
very  rare  exceptions  that  to  a  skilled  observer  it  gives  uncertain  results. 

Nearly  three-fourths  of  the  cases  of  acute  meningitis  in  young  chil- 
dren are  tuberculous,  except  when  cerebrospinal  meningitis  is  epidemic. 

In  tuberculous  meningitis  bacilli  are  always  present  in  the  cerebro- 
spinal fluid;  although  difficult  to  find  in  the  early  stages,  in  the 
later  stages  a  careful  examination  should  discover  them.  The  von  Pirquet 
test  in  most  cases  gives  positive  results. 

In  infants  and  very  young  children  tuberculous  meningitis  occurs 
usually  as  an  early  manifestation  of  a  general  tuberculosis,  and  generally 
causes  death  before  the  lesions  elsewhere  are  far  enough  advanced  to  give 
definite  signs  or  symptoms.  Pulmonary  lesions  are  present  in  nearly  all 
cases. 

Tuberculous  meningitis  is  of  human  origin.  Altogether  the  most 
frequent  cause  is  exposure  to  adults  with  pulmonary  tuberculosis. 

The  age  incidence  and  the  seasonal  occurrence  are  points  which  are 
not  yet  fully  explained. 

Pneumococcus  meningitis  usually  occurs  in  younger  patients  and  is 
associated  with  pneumonia.  Clinically  it  resembles  meningococcus  men- 
ingitis but  usually  the  course  is  shorter.    It  is  almost  invariably  fatal. 

Influenza  meningitis  is  infrequent  and  also  resembles  the  cerebro- 
spinal form.    It  is  almost  invariably  fatal. 

Streptococcus  and  staphylococcus  meningitis  are  very  rare  forms  in 
infancy,  usually  occur  in  the  new-born  and  are  often  associated  with  spina 
bifida.  Under  such  circumstances  they  are  always  fatal.  From  mastoid 
disease  this  form  is  seldom  seen  in  young  children. 

Meningococcus  meningitis  is  really  the  only  variety  in  which  at 
present  there  may  be  said  to  be  any  hope  of  recovery.  The  results  in  this 
variety  of  meningitis  have  been  very  greatly  improved  bv  the  serum 
treatment. 

14  West  Fiftv-Fifth  Street. 


THE      CONSTANT      PEESEXCP:      OF     TUBERCLE     BACILLI 
IN    THE    CEREBROSPINAL    FLUID    OF    TUBERCU- 
LOUS   MENINGITIS 

WITH   OBSERVATIONS   ON   THE   CEREBROSPINAL  FLUID  IN   OTHER   FORMS  OF 

ACUTE  MENINGITIS  * 

JOSEPHINE  HEMENWAY,  M.D. 

XKW    YOKK 

A  systematic  effort  has  been  made  since  March,  1906,  in  the  labora- 
tory of  the  Babies'  Hospital,  to  determine  the  presence  of  tubercle  bacilli 
in  tlie  cerebrospinal  fluid  in  cases  of  tuberculous  meniniritis.  One  hun- 
dred and  thirty-eight  patients  have  been  admitted  to  the  wards  of  the 
hospital  since  that  time,  but  fluids  for  examination  were  obtained  from 
137  only.  In  all  but  two,  tubercle  bacilli  were  demonstrated  in  the  cere- 
brospinal fluid.  The  technic  which  was  followed  in  demonstrating  the 
bacilli  has  given  such  satisfactory  results  that  it  is  herewith  given  in 
detail. 

TECHNIC 

The  cerebrospinal  fluid  is  collected  in  several  test  tubes,  allowing 
about  20  c.c.  to  a  tube.  The  last  fluid  withdrawn  after  the  child  has  been 
raised  to  the  sitting  posture  is  considered  the  most  important,  as  tlie 
bacilli  are  usually  found  more  readily  in  this.  Care  must  be  taken  not 
to  shake  the  tubes.  It  has  been  found  that  a  fibrin  coagulum,  the  so-called 
"film,"  forms  more  often  in  tubes  which  have  not  been  agitated.  'J'he 
fibrin  coagulum  is  at  first  very  delicate  and  friable.  It  forms  with  greater 
regularity  and  becomes  firmer  in  fluids  which  have  been  placed  in  the 
incubator  over  night.  After  ten  hours  it  is  usually  so  firm  that  the 
entire  film  can  be  removed  with  a  platinum  loop.  It  is  then  carefully 
spread  with  fine  needles  on  a  glass  slide.  This  is  stained  by  the  carbol- 
fuchsin  Gabbett  method.  Bacilli  were  found  with  comparative  ease  in 
every  case  in  which  the  film  formed.  In  several  cases  in  which  the 
question  of  immediate  diagnosis  was  extremely  important,  there  was  a 
sufficient  coagulum  after  the  fluid  had  stood  three  hours  to  enable  one  to 
find  the  bacilli. 

In  about  4  per  cent,  of  the  fluids  examined  this  coagulum  did  not 
form  at  all.  One  of  the  following  devices  was  then  used :  The  sides  of 
the  test  tubes    were    scraped    with  a  platinum    loop    and    any  material 


*From  the  Laboratory  of  The  Babies'  Hospital,  New  York. 


88  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

removed,  superimposed,  drop  by  drop,  over  a  small  area  on  a  glass  slide, 
each  drop  dried  in  the  air  and  fixed  in  the  flame  before  another  was 
added.  Or  with  a  fine  capillary  tube,  the  sediment  from  the  test  tube 
was  superimposed  in  the  same  manner.  In  a  few  cases  the  sediment 
from  centrifuged  fluid  was  used.  If  the  fluid  drawn  early  in  the  disease 
showed  no  coagulum  and  if  no  bacilli  were  found,  then  at  the  second 
puncture,  before  the  needle  was  withdrawn,  it  was  pushed  slightly  for- 
ward so  as  to  touch  the  anterior  surface  of  the  spinal  canal,  and  one  or 
two  drops  of  blood  allowed  to  flow  into  the  last  fluid  withdrawn.  With 
the  addition  of  the  blood  a  coagulum  would  often  form,  when  the  other 
tubes  of  fluid,  dra\^Ti  at  the  same  time,  remained  clear. 

The  length  of  time  required  to  find  the  tubercle  bacilli  varied  greatly 
in  different  cases.  Often  they  were  found  in  a  few  minutes.  If  not 
readily  discovered,  careful  search  through  the  entire  film  was  made. 
When  a  moderate  number  of  bacilli  were  present,  a  thirty  to  forty  minute 
search  was  usually  rewarded  by  the  finding  of  isolated  organisms  or 
several  in  clumps.  In  no  case  was  a  single  bacillus  considered  conclusive. 
The  films  from  all  the  tubes  sometimes  had  to  be  used,  and  the  bacilli 
were  then  found  after  a  two-  or  three-hour  search.  The  average  time 
consumed  was  about  an  hour.  The  amount  of  fluid  removed  has  aver- 
aged 60  c.c.  although  frequently  twice  as  much  has  been  obtained. 

FINDINGS 

The  cerebrospinal  fluid  in  tuberculous  meningitis  is  usually  as  clear 
as  distilled  water,  and  often,  although  not  invariably,  there  are  seen 
floating  in  it,  very  small  white  flecks.  In  only  one  case  was  there  a  dis- 
tinct cloudiness.  In  this  the  film  showed  far  more  polymorphonuclear 
cells  than  usual,  and  also  a  very  large  number  of  tubercle  bacilli  in  each 
field.  Eepeated  cultures  and  examinations  made  in  this  case,  however, 
revealed  the  presence  of  no  other  organism.  In  all  the  other  cases  the 
predominating  type  of  cell  was  the  mononuclear,  with  very  few  scattered 
pohTnorphonuclear  cells. 

Of  the  138  cases  of  tuberculous  meningitis,  tubercle  bacilli  were 
found  in  the  fluids  of  135.  Of  the  remaining  three,  in  one  only  was  an 
early  puncture  possible,  because  the  child  was  removed  from  the  hospital 
during  the  first  week  of  illness.  No  bacilli  were  found  in  this  fluid,  but 
a  guinea-pig  was  inoculated  and  eight  weeks  later  showed  characteristic 
lesions  of  tuberculosis.  Another  child  was  brought  to  the  hospital  mori- 
bund. The  diagnosis  of  tuberculous  meningitis  was  evident  from  the 
history  obtained  from  the  physician.  Only  2  c.c.  of  clear  fluid  could  be 
obtained  by  lumbar  puncture,  not  enough  for  a  satisfactory  examina- 
tion. In  the  third  case  no  puncture  was  made,  as  the  child  died  a  few 
minutes  after  admission.   The  diagnosis  rested  on  the  clinical  symptoms. 
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Bacilli  were  therefore  missed  but  once  when  a  satisfactory  amount  of 
fluid  could  be  obtained  for  examination,  and  that  was  from  a  puncture 
made  very  early  in  the  disease. 

There  is  little  doubt  that  the  bacilli  are  more  numerous  late  in  the  dis- 
ease, yet  they  were  found  in  the  first  puncture  in  117  cases ;  in  the  second 
in  thirteen;  and  in  the  third  puncture  in  four  cases.  Most  hospital 
patients  are  not  admitted  until  symptoms  are  tolerably  well  marked.  It 
is  therefore  somewhat  difificult  to  say  how  early  in  the  disease  bacilli  may 
regularly  be  found.  On  the  average,  the  first  puncture  was  made  about 
ten  days  before  death.  The  larger  amount  of  fibrin  found  in  the  fluid 
late  in  the  disease,  as  evidenced  by  the  constant  formation  of  a  film, 
renders  the  discovery  of  the  bacilli  easier  at  that  time.  The  four  cases 
in  which  a  third  puncture  was  necessary  were  admitted  with  symptoms 
suggesting  meningitis.  The  early  puncture  showed  only  an  excess  of 
clear  fluid,  under  slightly  increased  tension,  and  a  few  mononuclear  cells. 

FIXDIXGS    IN    OTHER    FORMS    OF    MENINGITIS 

Examination  of  the  cerebrospinal  fluid  was  made  in  twenty-two  cases 
of  pneumococcus  meningitis.  The  fluid  in  twenty  of  the  cases  could  not 
have  been  distinguished  macroscopically  from  turbid  fluids  in  other 
forms  of  meningitis.  It  varied  from  a  slight  cloudiness  to  such  a  turbid- 
itv  as  to  cause  a  thick  deposit  of  pus  in  each  tube.  The  cells  were  chiefly 
polymorphonuclear;  the  organisms  were  plentiful  in  the  smears,  and 
grew  readily  in  cultures. 

In  contrast  to  these  typical  cases,  it  may  be  of  interest  to  mention  the 
findings  in  some  other  cases,  which  were  quite  exceptional.  A  child  with 
lobar  pneumonia  showed  definite  meningeal  symptoms.  An  excess  of 
clear  fiuid  under  increased  tension  was  obtained  twice  by  lumbar  punc- 
ture, and  from  both  fluids  the  pneumococcus  was  grown  in  pure  culture. 
The  disease  terminated  by  crisis,  the  nervous  symptoms  disappearing 
with  the  fall  in  temperature,  the  child  making  a  prompt  recovery.  The 
case  was  certainly  not  one  of  meningitis. 

In  twelve  other  cases  of  pneumonia  with  very  pronounced  nervous 
symptoms,  punctures  were  made,  but  in  none  was  the  pneumococcus 
found.  In  cases  of  pneumonia  with  a  high  temperature,  if  a  puncture 
was  made,  the  cerebrospinal  fluid  was  usually  found  to  be  under  increased 
tension  and  in  excess  of  the  usual  amount.  This  has  later  been  observed 
to  be  true  in  many  other  diseases  in  which  lumbar  puncture  has  been 
done  on  children  with  nervous  symptoms  suggesting  meningitis,  the  true 
diagnosis  being  made  later.  In  one  case,  which  was  proved  by  autopsy  to 
be  one  of  pneumococcus  meningitis,  three  punctures  showed  normal  fluid 
in  the  acute  stage.    This  finding,  which  was  a  very  remarkable  one,  sug- 
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gests  that  one  cannot  draw  the  conclusion  that  because  the  cerebrospinal 
fluid  is  negative,  there  is  no  meningitis  present. 

The  cerebrospinal  fluid  in  the  four  cases  of  influenza  meningitis  all 
showed  great  turbidity,  the  cells  were  practically  all  of  the  poljTnorpho- 
nuclear  variety,  and  the  influenza  organism  was  readily  cultivated.  An 
examination  of  a  smear  from  the  fresh  fluid  shows  at  once  that  the 
organism  is  not  the  meningococcus,  and  a  culture  on  blood  agar  should 
therefore  immediately  be  made.  Cultures  on  ordinary  media  would 
show  no  growth  and  one  ^^ould  easily  be  misled  if  one  relied  on  them. 
The  organisms  are  not  numerous  in  the  smears,  in  marked  contrast  to  the 
great  numbers  of  organisms  in  cases  of  pneumococcus  meningitis. 

In  a  series  of  twenty-four  meningococcus  cases,  the  fluid  from  twenty- 
two  showed  the  usual  turbidity,  great  numbers  of  polymorphonuclear 
cells  and  the  presence  of  the  meningococcus  in  the  smears  and  by  culture. 
In  two  cases  the  findings  were  unusual.  One  was  that  of  a  six  months 
old  child  admitted  in  the  second  Aveek  of  illness  with  a  history  strongly 
suggesting  mf^ningitis.  By  lumbar  puncture  15  c.c.  of  clear  fluid  was 
obtained,  which  was  negative  by  smear  and  culture.  A  very  few  poly- 
morphonuclear cells  were  found.  The  fever  and  nervous  symptoms 
increased  with  such  severity  that  a  second  puncture  was  inade  seven  days 
later,  and  20  c.c.  of  slightly  turbid  fluid  obtained,  in  which  the  meningo- 
coccus was  easily  demonstrated.  From  this  time  the  course  of  the  dis- 
ease was  that  of  a  rather  mild  cerebrospinal  meningitis. 

An  almost  identical  history  was  that  of  a  nine  months  old  child, 
admitted  after  an  illness  of  four  weeks.  The  symptoms  were  rather 
indefinite.  The  first  puncture  in  this  case  also  showed  clear  fluid  and 
no  organisms  of  any  kind  could  be  found.  Two  weeks  later  the  fluid  was 
that  of  a  typical  cerebrospinal  meningitis  and  the  meningococcus  was 
grown  from  fluids  obtained  at  four  subsequent  punctures.  From  a  study 
of  these  histories  the  question  arises  whether  there  may  not  be  a  definite 
meningeal  inflammatory  lesion  present  with,  at  the  same  time,  a  clear 
cerebrospinal  fluid  from  which  no  organisms  can  be  cultivated. 

In  the  ten  cases  of  streptococcus  meningitis  the  fluid  from  each 
showed  great  turbidity.  There  were  many  polymorphonuclear  cells 
present.  The  streptococci  were  present  in  large  numbers  and  grew  read- 
ily on  ordinary  media. 

There  were  three  cases  in  which  more  than  one  type  of  organism  was 
found.  In  one  case  tuberculous  meningitis  occurred  six  weeks  after 
recovery  from  a  meningococcus  meningitis.  In  another,  tubercle  bacilli 
and  streptococci  were  both  present  during  the  acute  stage.  In  the  third, 
pneumococci  and  meningococci  were  both  isolated  from  the  thick,  puru- 
lent fluid. 
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OTHER  TESTS  OF  CEREBROSPINAL  FLUID 

Tests  with  Fehling's  solution  were  made  on  111  fluids  to  determine 
the  diagnostic  value  of  the  presence  of  a  reducing  substance.  The  results 
were  so  inconstant  that  no  reliance  could  be  placed  on  this  test  in  differ- 
entiating between  tuberculous  and  other  forms  of  acute  meningitis.  The 
results  are  embodied  in  the  following  table : 

No 
Form  of  meningitis  rteduction    Reduction        Total 

Tuberculous    24  26  50 

Meningococcus   3  29  32 

Pneumococcus    2  2  4 

Streptococcus   1  1 

Normal  fluids 23  1  24 

These  findings  suggest  that  a  reduction  in  normal  fluids  is  the  rule, 
and  yet  there  is  reduction  in  so  many  cases  of  tuberculous  meningitis 
that  the  test  is  of  no  value  in  diagnosis. 

The  globulin  test  of  Noguchi  has  been  used  only  recently.  It  con- 
sists of  a  precipitation  of  an  excess  of  globulin  by  means  of  a  solution  of 
butyric  acid  in  normal  salt  solution,  and  the  addition  of  a  sodium  hydrate 
solution.  Seventeen  cases  of  meningitis — eight  tuberculous,  five  meningo- 
coccus and  four  influenza — all  gave  typical  positive  reactions.  Of  twent}'- 
two  normal  fluids  tested,  all  but  two  gave  a  negative  reaction.  Of  the 
two  apparently  normal  fluids  giving  a  positive  test,  one  was  from  an  acute 
case  of  enterocolitis  with  toxemia  and  a  temperature  of  107  F.  The  cere- 
brospinal fluid,  which  was  clear,  was  injected  into  a  guinea-pig  and  ten 
weeks  later  no  evidence  of  tuberculosis  or  other  disease  could  be  found. 
The  other  fluid  was  also  from  a  case  of  colitis,  the  autopsy  in  which 
showed  no  meningeal  lesion.  This  test  appears  to  be  of  great  value  in 
differentiatinff  normal  from  abnormal  fluid. 


INFLUENZAL   MENINGITIS    AND    ITS    EXPERIMENTAL 
PRODUCTION  * 

MARTHA  WOLLSTEIN,  M.D. 

NEW   YOEK 

The  extension  of  the  practice  of  employing  lumbar  puncture  as  an 
aid  to  the  diagnosis  of  meningitis  has  had,  as  one  effect,  the  establish- 
ment of  the  important  fact  that  the  influenza  bacillus  is  a  not  infrequent 
cause  of  sero-punilent  meningitis.  That  the  influenza  bacillus  may  act 
as  a  cause  of  acute  inflammation  of  the  meninges  has  been  known  since 
the  publication  of  Pfuhl's^  illustrative  cases  in  1892,  but  that  it  acts  as  a 
not  infrequent  cause  of  that  condition  we  are  just  beginning  to  learn. 
Influenzal  meningitis  appears  to  be  a  very  severe  and  highly  fatal  form 
of  meningitis  and  to  be  exceeded  in  respect  to  its  fatality  only  by  the 
pneumococcus  and  tuberculous  forms.  It  remains,  however,  for  the 
present,  an  undecided  question  whether  influenza  bacilli  may  not  occur 
in  the  cerebrospinal  fluid  without  setting  up  inflammation,  just  as  pneu- 
mococci  and  some  other  organisms  have  been  known  to  do.  The  frequency 
with  which  influenza  bacilli  occur  in  the  cerebrospinal  fluid  in  all  condi- 
tions has  not  yet  been  determined. 

There  have  come  under  my  observation  within  the  past  year  eight 
cases  of  influenzal  meningitis,  from  which  the  influenza  bacillus  was 
isolated  in  every  case  from  the  fluid  removed  by  lumbar  puncture,  and 
the  cultures  studied  in  respect  to  their  biologic  reactions.  All  the  cases 
terminated  fatally. 

TECHNICAL  METHODS 

The  influenza  bacillus  is  a  slender  rod,  somewhat  varying  in  size, 
staining  deeply  at  the  poles,  and  being  Gram-negative.  Its  invariable 
and  most  prominent  characteristic  is  its  hemophilic  property,  next  to 
which  pleomorphism  is  its  most  striking  attribute.  It  may  be  considered 
as  conclusively  established  that  a  pseudo-influenza  bacillus,  as  distinct 
from  the  true  influenza  bacillus,  producing  pathologic  conditions  in 
human  beings,  does  not  exist. 

The  cultivation  of  the  influenza  bacilli  dealt  with  in  this  paper  was 
made  exclusively  on  agar  mixed  with  rabbits'  blood.  Petri  plates  and 
slanted  tubes  of  the  medium  are  readily  prepared  by  adding  a  few  drops 

•  From  the  laboratories  of  the  Babies'  Hospital  and  of  the  Rockefeller  Insti- 
tute. 

*  Read  before  the  joint  meeting  of  the  Section  on  Pediatrics  of  the  New 
York  Academy  of  Medicine  and  the  Philadelphia  Pediatric  Society,  Dec.  8,  1910. 

1.  Pfuhl:   Berl.  klin.  Wchnschr.,  1892,  xxix,  979  and  1009. 
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ol'  the  rabbit's  blood  to  the  melted  agar,  previously  cooled  to  45  C.  I 
to  use  rabbits  instead  of  pigeons  for  securing  the  blood,  because  of  the 
greater  ease  with  which  considerable  quantities  of  blood  can  be  obtained 
from  the  rabbit.  It  was  found  that  when  the  blood  was  mixed  with  the 
agar,  a  better  growth  of  colonies  could  be  secured,  and  they  could  be 
studied  more  readily.  It  was  preferred  to  counterstain  the  Gram  prep- 
arations of  the  bacilli  with  10  per  cent,  aqueous  safranin,  since  that  stain 
brought  out  plainly  the  poled  extremities. 

It  has  been  the  custom  at  the  Babies'  Hospital  for  the  past  two  win- 
ters to  take  cultures  on  blood-agar  plates  from  the  pharyngeal  and  bron- 
chial secretions  of  almost  every  child  admitted  during  some  period  of  its 
stay  in  the  hospital.  When  patients  came  to  autopsy  routine  cultures  on 
blood-agar  were  prepared  from  both  lungs  and  the  blood  of  the  heart. 
In  this  way  we  have  collected  a  considerable  number  of  different  cultures 
and  strains  of  the  influenza  bacillus  and  numerous  data  on  its  occurrence 
in  the  body  of  children  during  life  and  after  death. 

CLINICAL   CASES   OF   INFLUENZAL  MENINGITIS 

Within  a  little  more  than  a  year,  specimens  of  cerebrospinal  fluid 
from  eight  cases  of  influenzal  meningitis  have  come  into  my  hands  for 
study.  In  some  instances,  the  fluid  was  sent  to  the  Rockefeller  Institute 
to  be  examined  for  Diplococcus  intracellularis  and  the  influenza  bacillus 
was  discovered  accidentally.  In  other  cases,  the  patients  were  admitted 
to  the  Babies'  Hospital,  where  the  fluids  were  examined  and  in  one  case 
an  autopsy  was  performed. 

Case  1. — The  turbid  fluid  obtained  by  lumbar  puncture  from  this  case  was 
sent  to  the  Rockefeller  Institute  by  Dr.  Agar  who,  in  association  with  Dr.  Avery, 
has  already  published  an  account  of  it.^  Film  preparations  prepared  from  the 
fluid  showed  a  large  number  of  Gram-negative  bacilli,  some  of  which  were  very 
small,  some  quite  plump  and  larger.  Cocci  were  absent.  Polymorphonuclear  leu- 
kocytes were  present  in  numbers,  a  few  of  which  had  taken  up  the  bacilli.  No 
growth  of  the  organisms  was  obtained  on  plain  or  serum-agar,  but  cultivation 
was  successful  on  blood-agar,  on  which  small,  moist  translucent  colonies  devel- 
oped. These  were  composed  of  minute,  slim  bacilli.  There  was  entire  absence 
of  the  larger  plump  forms  but  the  latter,  together  with  some  longer,  curved 
bacilli,  appeared  in  the  cultures  forty-eight  to  seventy-two  hours  old.  They  repre- 
sented involution  forms,  since  the  plates  showed  the  growth  to  be  pure. 

Case  2. — About  3  c.c.  of  turbid  fluid  obtained  from  a  child  3  years  old  was 
sent  to  the  Rockefeller  Institute  for  examination  from  the  Lebanon  Hospital. 
Flakes  of  thick  pus  occurred  in  the  fluid  and  adhered  to  the  sides  of  the  test  tube. 
Cover-slips  showed  many  polymorphonuclear  leukocytes,  some  of  which  contained 
small  Gram-negative  bacilli.  Outside  the  leukocytes,  smaller  bacilli  were  numer- 
ous. The  bacilli  were,  for  the  most  part,  short,  but  some  moderately  long  threads 
occurred.  No  growth  took  place  on  plain  or  serum-agar,  but  a  characteristic 
growth  was  obtained  on  the  blood-agar. 

Case  3. — About  6  c.c.  of  very  turbid  cerebrospinal  fluid  obtained  from  a  child 
2  years  old  was  sent  to  the  Rockefeller  Institute  for  examination.  Film  prepara- 
tions  showed   many  polymorphonuclear  leukocytes   and   numerous   short   Gram- 


2.  Arch.  Pediat.,  1910,  xxvii,  284. 
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negative,  poled,  regular  bacilli.  Rarely  were  the  bacilli  found  within  the  leuko- 
cytes. The  organisms  did  not  grow  on  plain  or  serum-agar,  but  did  grow  on 
blood-agar. 

Case  4. — About  50  c.c.  of  very  turbid  fluid  was  obtained  from  a  child  about 
4  years  of  age  which,  on  standing,  deposited  a  thick  layer  of  pus.  The  film 
preparations  showed  numerous  polymorphonuclear  leukocytes  and  very  large  num- 
bers of  Gram-negative  minute,  regular,  poled  bacilli.  A  very  few  thread  forms 
occurred.  Blood-agar  cultures  gave  a  pure  growth.  A  second  specimen  of  the 
cerebrospinal  fluid,  more  purulent  than  the  first,  gave  a  similar  culture  in  result. 
The  cultures  of  the  influenza  bacilli  were  obtained  also  from  the  nasopharynx. 

Case  5. — A  child,  6  months  ^Id,  admitted  to  the  Babies'  Hospital.  There  was 
a  history  of  convulsions  and  rigidity  for  two  days,  following  a  period  of  two 
weeks  of  fever  and  cough.  Fifteen  c.c.  of  blood-stained  cerebrospinal  fluid  were 
withdrawn  and  the  influenza  bacillus  grown  in  pure  culture.  A  second  lumbar 
puncture  yielded  10  c.c.  of  a  more  turbid  fluid,  from  which  pus  was  deposited. 
The  film  preparations  showed  many  bacilli,  consisting  of  long  and  curved,  as  well 
as  short  rods.  Cultures  on  blood-agar  were  deposited  from  the  second  puncture 
fluid,  as  well  as  from  the  nasopharyngeal  and  bronchial  mucus.  No  autopsy 
was  permitted,  but  from  the  blood  withdrawn  from  the  heart  one  and  a  half 
hours  after  death,  a  similar  bacillus  was  cultivated. 

Case  6. — A  child,  2  years  and  10  months  of  age,  admitted  to  the  Babies' 
Hospital  four  days  after  the  onset  of  symptoms  of  meningitis.  Several  lumbar 
punctures  were  performed  during  the  nine  days  the  child  lived,  and  from  15  to 
75  c.c.  were  withdrawn  at  each  puncture.  The  fluid  originally  was  turbid, 
gradually  became  more  so,  and  finally  consisted  of  thick  pus.  The  influenza 
bacillus  was  grown  on  blood-agar  from  each  specimen  of  fluid.  Death  occurred  on 
the  thirteenth  day  of  the  disease.  Xo  autopsy  was  permitted,  but  blood  obtained 
from  the  heart  one  hour  after  death  yielded  growth  of  the  influenza  bacillus. 
The  mucus  from  the  nasopharynx  and  from  the  bronchi  also  yielded  growths  of 
the  bacillus. 

Case  7. — A  child  of  8  months,  admitted  to  the  Babies'  Hospital  after  three 
weeks  of  illness.  At  the  time  there  was  swelling  of  the  left  elbow  joint.  Two 
days  after  admission  symptoms  of  meningitis  appeared.  Lumbar  puncture  yielded 
35  c.c.  of  turbid  fluid,  from  which  the  influenza  bacillus  was  cultivated.  Pus 
aspirated  from  the  elbow  yielded  a  similar  growth.  Death  occurred  three  days 
after  the  appearance  of  the  meningeal  symptoms  and  the  autopsy  showed  exten- 
sive purulent  leptomeningitis.  The  exudate  was  abundant  along  the  superior  longi- 
tudinal sinus,  over  the  frontal  lobes,  the  cerebellum,  pons  and  medulla,  and  in 
the  interpeduncular  space.  The  exudate  consisted  of  thick  pus.  The  lateral 
ventricles  were  distended  with  turbid  fluid,  and  pus  covered  the  choroid  plexus. 
The  spinal  cord  was  much  less  involved  apparently,  but  it  could  not  be  examined 
throughout  its  length.  The  suppuration  about  the  left  elbow  extended  to  the 
denuded  surface  of  the  humerus,  the  lower  epiphysis  of  which  had  separated. 
The  lungs  showed  the  lesions  of  bronchopneumonia  and  congestion  and  a  moderate 
amount  of  bronchitis  and  tracheitis.  Pure  cultures  of  the  influenza  bacillus  were 
obtained  at  autopsy  from  the  pus  at  the  elbow  and  in  the  meninges,  as  well  as 
from  the  heart's  blood.  The  lungs  yielded  a  growth  of  influenza  bacilli  and 
streptococci. 

Case  8. — A  boy  of  5  months  admitted  to  the  Babies'  Hospital  in  a  moribund 
condition.  Lumbar  puncture  yielded  20  c.c.  of  very  turbid  fluid,  forming  an 
abundant  purulent  deposit.  Film  preparations  showed  polymorphonuclear  leuko- 
cytes together  with  many  minute,  short  and  regular  bacilli,  some  of  wiiich  were 
in  pairs.  Very  few  had  been  taken  up  by  leukocytes.  These  bacilli  proved  to  be 
the  bacilli  of  influenza.  Blood  removed  from  the  heart  by  means  of  a  syringe 
half  an  hour  after  death  yielded  a  pure  growth  of  B.  in^uenzcB.  Mucus  secured 
from  the  pharynx  by  means  of  a  swab  after  death  did  not  show  this  micro- 
organism. 
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PROPERTIES  OF  THE  CEREBROSPINAL  FLUID 

The  cerebrospinal  fluid  in  the  eight  cases  was,  without  exception, 
cloudy  and  deposited,  on  standing,  a  whitish  or  yellowish  sediment,  the 
supernatant  liquid  remaining  somewhat  turbid.  In  the  cases  in  which 
the  progress  of  the  disease  could  be  followed,  it  was  noted  that  the  fluid 
became  successively  more  purulent  and  the  sediment  of  pus  heavier.  Case 
7  yielded,  on  the  last  day  of  life,  thick  pus. 

As  was  to  be  expected  with  fluids  of  the  characters  described,  they  all 
showed,  under  the  microscope,  the  presence  of  polymorphonuclear  leuko- 
cytes in  abundance.  The  number  of  influenza  bacilli  present  was  usually 
very  large.  The  bacilli  occurred  free  in  the  cerebrospinal  fluid,  as  a  rule, 
and  there  was  very  slight  phagocytosis.  The  morphology  of  the  bacilli 
varied  greatly.  In  Case  1  the  bacilli  were  long,  curved,  and  the  ends 
often  clubbed,  corresponding  to  the  involution  forms  met  with  in  old 
cultures.  The  fluid  from  this  case  showed  but  few  of  the  characteristic 
small  forms.  In  the  fluid  from  Case  2,  the  bacilli  formed  long  threads 
but,  nevertheless,  typical  small  forms  predominated.  The  bacilli  in  the 
fluid  from  Case  4  were  small  and  regular  and  agreed  Avith  the  typical 
bacilli  as  seen  in  recent  cultures.  However,  not  only  did  small  numbers 
of  curved  forms  also  occur,  but  some  long  threads  as  well.  We  observed 
no  examples  corresponding  with  the  very  long  filaments  described  by 

Eitchie.^ 

It  is  of  interest  to  compare  the  results  described  for  the  eight  cases, 
which  have  come  under  my  observation,  with  the  statement  made  by 
Cohoe*  that  the  spinal  fluid  obtained  by  lumbar  puncture  from  patients 
with  influenzal  meningitis  may  be  quite  normal  in  appearance  and  that 
influenza  bacilli  may  be  contained  in  these  fluids  and  be  overlooked  in 
film  preparations,  unless  carefully  searched  for.  This  statement  would 
seem  to  stand  alone,  since  all  the  other  statements  made  in  the  literature 
of  the  subject  are  to  the  effect  that  the  fluid  obtained  by  lumbar  punc- 
ture, once  inflammation  has  been  set  up  by  the  influenza  bacillus,  is  cloudy. 
Hae'dke.^  indeed,  reports  a  case  of  an  adult,  in  which  the  fluid  withdrawn 
one  dav  was  clear,  and  the  next  day,  cloudy.  Death  occurred  twenty-four 
hours  after  the  second  puncture,  and  the  autopsy  disclosed  an  epidural 
abscess  and  an  early  localized  leptomeningitis.  In  this  case,  we  must 
conclude  that  the  clear  fluid  was  withdrawn  before  the  localized  menin- 
gitis had  developed  and  that  the  fluid  became  tnrbid  as  soon  as  inflamma- 
tion of  the  meninges  appeared.  In  another  case,  reported  by  Trailescu,*^ 
the  fluid  obtained  l)y  luml)ar  puncture  is  described  as  transparent,  but 


3.  Ritchie:  Jour.  Path,  and  Bacteriol..  1910.  xiv.  fil5. 

4.  Cohoe:  Am.  Jour.  Med.  Sc,  1009.  cxxxvii.  74. 

5    Haedke:  Miinchen.  med.  Wchnschr..  1897,  xliv.  80ti. 
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the  microscopic  examination  is  stated  to  have  shown  a  large  number  of 
polynuclear  leukocytes  together  with  small  bacilli,  some  of  which  were 
within  cells,  others  without  cells.  It  is  evident  that  this  fluid  could  not 
have  been  strictly  normal  in  appearance  or  that  the  bacilli  were  difficult 
to  find.  The  case  described  by  Cohoe*  was  that  of  an  adult  who  recovered 
and  the  fluid  was  stated  to  have  been  slightly  turbid.  It  is,  of  course, 
possible  that  the  influenza  bacilli  may  be  present  in  the  cerebrospinal 
fluid  without  setting  up  a  meningitis,  in  which  case  the  fluid  would  be 
clear,  provided  the  number  of  bacilli  was  not  great.  Future  determina- 
tions will  have  to  prove  whether,  in  such  a  case,  the  protein  content  of 
the  fluid  is  not  increased,  for  which  determination  the  use  of  Noguchi's 
butyric  acid  test,  or  some  other  test  for  protein,  will  have  to  be  employed.' 

CULTIVATION  AND  MORPHOLOGY 

An  effort  was  made  in  connection  with  each  of  the  fluids  to  cultivate 
the  bacilli  present  in  them  on  plain-agar,  sheep-serum-agar  and  blood- 
agar.  No  growth  was  ever  obtained  on  the  first  two  media,  but  a  growth 
was  always  obtained  on  the  last  one.  At  later  intervals,  attempts  were 
made  to  cultivate  the  different  strains  on  agar  free  from  hemoglobin,  but 
without  success,  even  after  eight  months  of  cultivation  on  the  blood-agar. 
The  pleomorphism  of  the  bacilli  is  brought  out  clearly  by  observing  cul- 
tures from  day  to  day.  After  growing  for  fifteen  to  twenty-four  hours, 
all  the  strains  showed  the  usual  minute,  regular  bacilli,  among  which 
threads  were  sometimes  present  in  small  numbers.  On  the  second  day, 
the  curved  forms  and  longer  threads  had  increased  in  number  and  the 
bacilli  in  thickness  while,  after  seventy-two  hours  of  growth,  the  usual 
bizarre  forms  were  present.  The  degree,  as  well  as  the  rapidity,  with 
which  pleomorphism  occurred  was  increased  by  cultivating  the  bacilli  on 
Bordet's^  potato-blood-agar.  After  twenty-four  hours  on  this  medium, 
the  cultures  showed  large,  curved,  irregularly  stained  elements.  It 
should  be  noted  that  the  cultures  from  Cases  4  and  7,  which  proved  to 
possess  the  greatest  degree  of  virulence  for  rabbits  and  for  monkeys, 
were  made  up  of  bacilli  regular  in  outline  and  short  in  form.  It  was 
shown  that  the  bacilli  from  Case  7  were  equally  virulent,  whether 
obtained  from  the  pus  from  the  elbow  joint,  the  cerebrospinal  fluid,  or 
the  heart's  blood. 

j  ANIMAL  EXPERIMENTS 

The  bacilli  were  inoculated  into  mice,  guinea-pigs,  rabbits  and  mon- 
keys. Mice  proved  highly  susceptible  to  small  injections  into  the  intra- 
peritoneal cavity,  whether  of  the  cerebrospinal  fluid  or  the  pure  cultures 
of  the  bacilli.    It  was  not  found  possible  to  increase  the  virulence  appre- 


7.  Bordet:  Ann.  de  I'lnst.  Pasteur,  1906,  xx,  731. 
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ciably  by  passing  the  organisms  through  series  of  mice,  although  the 
average  dose  was  found  to  be  reduced  in  the  ninth  passage  to  about  one- 
half  the  original  fatal  dose.  The  peritoneal  cavity  of  these  animals  con- 
tained little  exudate,  the  spleen  was  always  swollen,  and  the  lungs  and 
kidneys  congested.  The  bacilli  could  always  be  recovered  in  pure  culture 
from  the  heart's  blood,  peritoneum,  and  other  organs. 

Guinea-pigs,  weighing  about  200  gm.  each,  succumbed  in  twelve  to 
twenty-six  hours  from  injections  of  from  one-half  to  one  culture.  The 
peritoneal  fluid  of  these  animals  was  increased,  as  much  sometimes  as  8 
c.c.  could  be  withdrawn,  and  it  was  always  turbid.  Polymorphonuclear 
leukocytes  and  bacilli  were  numerous  but  phagocytosis  rarely  occurred. 
The  spleen  was  increased  to  two  to  three  times  its  normal  size ;  the  kid- 
neys were  congested  and  the  lungs  showed  scattered  areas  of  congestion 
and  inflammation.  The  bacilli  could  be  obtained  in  pure  culture  from 
the  heart's  blood  and  viscera,  and  from  the  surface  of  the  pia  of  the 
brain  and  spinal  cord.  Guinea-pigs  sometimes  survived  three  or  four 
days,  at  which  time  all  the  fluid  had  escaped  from  the  peritoneal  cavity 
and  a  thick  fibrino-purulent  exudate  covered  the  liver,  spleen,  etc. 

Rabbits  of  about  1,200  grams  inoculated  by  injection  of  one  culture, 
twenty-four  hours  old,  into  the  ear-vein,  succumbed  in  from  fifteen  to 
thirty-six  hours.  Small  hemorrhages  existed  in  the  parietal  peritoneum 
and  within  the  serous  coat  of  the  intestines  and  beneath  the  capsule  of 
the  liver,  pleura  and  other  organs.  The  spleen  was  swollen  and  soft,  the 
kidneys  much  congested,  while  the  lungs  always  showed  areas  of  hemor- 
rhage and  of  inflammation  (pneumonia).  The  membranes  of  the  brain 
and  cord  were  normal  in  appearance.  Cultures  of  the  bacilli  could  be 
obtained  from  the  heart's  blood,  viscera,  urine,  and  from  the  surface  of 
the  brain  and  cord.  The  bacilli  were  always  present  in  the  lungs,  but 
mingled  with  other  bacteria.  The  mucous  membrane  of  the  upper  nasal 
cavities  showed,  as  a  rule,  deep  congestion,  and  from  its  surface  large 
numbers  of  influenza  bacilli  were  cultivated.  Cultures  from  the  nasal 
secretions  were  always  made  before  the  inoculation  of  the  bacilli  and 
influenza-like  organisms  were  not  found  in  them.  This  precaution  was 
taken  also  to  exclude  the  possibility  of  the  presence  of  the  "snuffles" 
bacillus  described  by  Beck.^ 

The  most  important  of  this  series  of  animal  experiments  are  those 
which  were  conducted  with  monkeys.  Indeed,  we  succeeded  in  pro- 
ducing in  two  species,  namely,  Cercopithecus  callitrichns  and  Macacus 
rhesus,  infection  of  the  meninges,  by  injecting  suspensions  of  influenza 
bacilli  into  the  subdural  space  by  means  of  lumbar  puncture.  ]\ronkeys 
do  not  develop  symptoms  or  the  lesions  of  acute  meningitis  in  all 
instances  after  the  injection  of  the  cultures.    The  result  depends,  chiefly, 
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on  the  virulence  of  the  culture  employed.  When  one  or  two  cultures  on 
blood-agar  suspended  in  salt  solution  are  injected  in  the  spinal  canal, 
there  is  no  immediate  effect,  but  the  first  symptoms  appear  in  from  six 
to  twelve  hours  afterward.  From  the  appearance  of  the  first  symptoms, 
the  severity  rapidly  increases  and  death  occurs  in  from  thirty-six  to 
forty-eight  hours  or  somewhat  later. 

Lumbar  puncture  made  at  different  periods  showed,  first,  a  turbid 
fluid  containing  many  polymorphonuclear  leukocytes  and,  later,  a  more 
opaque  or  purulent  exudate.  Within  the  fluid  were  many  of  the  bacilli, 
usually  free,  but,  in  a  few  instances,  within  phagocytes.  Cultures  on 
blood-agar  always  yielded  a  pure  growth.  The  autopsy  showed  purulent 
exudate  along  the  superior  longitudinal  sinus  and  spreading  laterally, 
a  turbid  exudate  over  the  cord  and  base  of  the  brain,  and  a  marked  exu- 
date in  the  region  of  the  cord  about  the  site  of  inoculation.  The  smears 
prepared  from  various  parts  of  the  pia-arachnoid  of  the  brain  and  cord 
showed  varying  numbers  of  bacilli.  Cultures  were  also  positive,  includ- 
ing the  upper  nasal  mucosa. 

Sections  siiowed  a  purulent  leptomeningitis,  both  on  the  surface  of 
the  brain  and  within  the  sulci,  as  well  as  over  the  spinal  cord.  The 
exudate  was  massed  chiefly  about  the  blood-vessels.  Innumerable  bacilli 
occurred  among  the  pus-cells,  many  of  which  were  in  a  state  of  fragmen- 
tation. 

Especial  reference  should  be  made  to  a  rhesus  monkey,  although  it 
belongs  to  a  series  of  experiments  on  which  I  expect  to  report  later.  This 
animal  survived  the  subdural  inoculation  of  one  culture  of  the  influenza 
bacillus  for  twenty-seven  days.  It  had  entirely  recovered  from  the  men- 
ingitis which  had  been  set  up,  the  cerebrospinal  fluid  had  become  clear, 
and  the  bacilli  had  disappeared.  The  autopsy  showed  an  empyema  at 
the  base  of  both  lungs,  the  pus  of  which  contained  the  influenza  bacillus 
in  pure  culture.  The  bacilli  were  not  isolated  from  the  heart's  blood, 
brain  or  spinal  cord. 

The  results  of  the  inoculation  of  monkeys  into  the  subdural  space  of 
the  spinal  cord  with  virulent  cultures  of  the  influenza  bacillus  indicate 
that  an  experimental  form  of  influenzal  meningitis  can  be  produced, 
which  tends  to  run  a  rapidly  fatal  course,  in  this  respect  resembling  the 
clinical  disease  occurring  spontaneously  in  human  beings.  There  is  a 
further  resemblance  in  the  changes  which  occur  in  the  cerebrospinal 
fluid  and  through  which  it  first  becomes  turbid,  and  then  purulent,  and. 
further,  in  the  relation  of  the  bacilli  present  in  the  fluid  to  the  cells. 
Xeither  in  human  beings  nor  in  monkeys  has  phagocytosis  occurred  to 
any  great  extent.  The  two  reports  in  the  literature  which  bear  especiallv 
on  our  experiments  are  those  of  Cantani"  and  Ritchie.^    Cantani  injected 
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influenza  bacilli  into  the  brain  in  rabbits.  He  observed  that  non-lethal 
doses  set  up  a  chronic  meningitis  and  sometimes  led  to  the  appearance  of 
pus  in  the  ventricles.  The  bacilli  were  present  and  demonstrable  by 
culture  and  by  film  preparation.  The  microscopic  examination  showed 
an  acute  encephalitis.  Ritchie^  inoculated  a  rhesus  monkey  with  two 
blood-agar  cultures  in  the  lumbar  region  of  the  spinal  cord  and  the  ani- 
mal died  eighteen  hours  later.  The  autopsy  showed  a  beginning  menin- 
gitis, and  in  film  preparations  from  the  surface  of  the  cord  and  brain. 
numerous  influenza  bacilli   were   found. 

VIRULENCE  OF  THE  STRAINS  OF  BACILLI 

We  have  had  the  opportunity  of  studying  a  large  number  of  strains 
of  influenza  bacilli  during  the  past  two  years,  of  which  four  only  were 
found  to  be  virulent  for  rabbits.    It  is,  perhaps,  significant  that  of  these 
four  virulent  cultures,  three  were  derived  from  the  cerebrospinal  fluid 
from  cases  of  influenzal  meningitis  (Cases  4,  7  and  8),  and  the  fourth 
from  the  heart's  blood  at  autopsy  in  a  child  succumbing  to  pneumonia. 
We  have  endeavored,  in  many  cases  at  the  Babies'  Hospital,  to  obtain 
the  influenza  bacillus  from  the  blood  of  the  heart  at  autopsy,  but  unsur- 
cessfully,  except  in  the  previous  case  mentioned,  until  the  cases  of  influ- 
enzal meningitis  came  under  observation.    In  four  cases  of  this  infection 
(5,  6,  7  and  8),  the  influenza  bacillus  was  obtained  from  the  blood  of  the 
heart.     The  experience  of  others  conform?  to  our  earlier  experience. 
Thus,  "Wohlwill,"  who  examined  many  hundreds  of  autopsies  at  the 
Eppendorfer  Krankenhaus  with  this  point  in  view,  never  secured  the 
bacillus  from  the  blood.    Two  of  the  strains  of  bacilli,  which  we  found 
to  be  virulent  for  rabbits,  were  also  virulent  for  monkeys.    The  other  two 
were  not  tested  on  the  latter  animals.    One  strain  of  the  bacillus  obtained 
from  the  meninges  was  found  not  to  be  virulent  for  rabbits  and  it  also 
was  without  pathogenetic  effect  when  inoculated  into  the  spinal  canal  of 
a  monkey.     Generally  speaking,  therefore,  high  virulence  for  human 
beings  would  appear  to  indicate  high  virulence  for  rabbits  and  for  mon- 
kevs  also.     But  this  rule,  probably,  is  not  free  of  exceptions.     On  the 
other  hand,  our  experience  with  many  strains  of  tlie  influenza  bacillus 
isolated  from  the  respiratory  tract  indicates  that,  in  general,  the  organ- 
ism possesses  virulence  for  guinea-pigs  and  mice.     One  strain  only  has 
come  into  our  hands  which  was  devoid  of  virulence  for  these  animals: 
All  the  strains  afforded  by  the  cases  of  meningitis  were  virulent  for  small 
animals.    In  order  to  determine  this  question  of  virulence,  it  is  impera- 
tive that  the  animal  experiments  be  made  immediately  after  the  isolation 
of  the  bacilli,  since  saprophytic  cultivation  is  quickly  followed  by  loss  of 
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virulence,  the  time  varying  between  a  few  days  or  weeks  and  months. 
Some  of  our  virulent  cultures  have  retained  their  virulence  for  rabbits 
for  a  period  of  four  months. 

SERUM  REACTIONS 

Agglutination  reactions  are  not  satisfactory,  and  no  differentiation 
of  strains  is  possible  by  this  method. 

Opsonins  are  but  slightly  more  satisfactory.  In  an  immune  goat 
serum,  the  virulent  respiratory  strain  was  phagocyted  in  as  high  dilutions 
as  any  one  of  the  meningeal  strains.  Serum  from  a  recovered  monkey 
did  not  phagocyte  the  bacilli  in  dilutions  above  1  to  20,  and  no  serum 
from  any  human  case  (respiratory  or  meningeal)  gave  any  better  results. 

Complement  deviation  tests  I  have  found  out  of  the  question  because 
of  the  difficulty  of  preparing  a  suitable  antigen  from  these  organisms, 
and  since  it  has  not  been  possible  by  means  of  suspensions  of  washed 
bacilli  or  sodium  hypochlorite  extracts  of  them  to  differentiate  Bacillus 
influenzce  fron  the  Bordet-Gengou  bacillus  of  pertussis,  it  seemed  hope- 
less to  try  to  differentiate  strains  by  that  method. 

Protection  experiments  were  made  on  mice  with  immune  goat  serum. 
This,  when  given  in  sufficiently  large  doses,  left  the  animal  alive  whether 
its  homologous  culture  or  a  meningeal  strain  were  used. 

GENERAL   CONSIDERATIONS 

It  would  appear  from  all  the  facts  given  that  the  influenza  bacilli 
isolated  from  the  cerebrospinal  fluid  from  the  cases  of  meningitis  are 
identical  with  the  bacilli  commonly  obtained  from  the  respiratory  tract, 
and  that  the  chief  difference  between  the  bacilli  met  with  in  the  two 
situations  is  one  of  virulence.  This  distinction  is  not  fundamental,  since 
equally  virulent  bacilli  are  rarely  yielded  by  infections  of  the  respiratory 
organs. 

Since  1903,  the  number  of  cases  of  meningitis  due  to  the  influenza 
bacillus  reported  in  the  literature  has  been  increasing.  It  is  significant 
that  in  the  cases  later  reported,  the  influenza  bacilli  have  been  found,  for 
the  most  part,  in  pure  culture,  while  at  an  earlier  period,  mixed  infec- 
tions were  more  common.  This  point  is  probably  explained  by  the 
imperfect  bacteriologic  methods  originally  employed.  The  frequent  find- 
ing of  the  influenza  bacillus  in  cases  of  endocarditis,  purulent  arthritis, 
empyema,  appendicitis,  peritonitis,  meningitis  and  otitis,  as  well  as  their 
frequent  occurrence  in  the  bronchial  and  nasopharyngeal  secretions  in 
cases  of  clinical  influenza,  indicates  that  this  organism,  like  the  pneumo- 
coccus,  is  capable  of  causing  inflammations  of  the  serous  and  mucous 
membranes  anywhere  in  the  bodv. 


MARTHA      WOLLSTEIN  51 

A  few  words  should  be  added  on  the  probable  mode  of  infection  oi 
the  meninges  with  the  influenza  bacillus.  It  is  a  well-known  fact  that 
the  influenza  bacilli  occur  in  the  nasopharynx  in  a  high  percentage  of 
persons  exposed  to  influenza.  The  upper  respiratory  tract  would  appear 
to  be  the  most  frequent  portal  of  entrance  into  the  body  for  these  organ- 
isms and  to  account  for  their  frequent  localization  in  the  middle  ear, 
bronchi  and  lungs.  Whether  the  meninges  are  infected  directly  through 
the  lymphatic  connections  existing  between  them  and  the  upper  nasal 
mucosa  must,  for  the  present,  remain  an  undecided  question.  The  patho- 
genicity of  the  influenza  bacillus  is  too  slight  for  monkeys  to  make  it 
possible  to  produce  in  those  animals  meningitis  by  inoculating  the  nasal 
mucosa.  It  is  of  some  significance  to  have  learned  that  after  subdural 
inoculation  of  the  bacilli,  the  organisms  can  be  recovered  from  the  upper 
nasal  mucosa,  suggesting  that  they  are,  in  part,  excreted  there.  It  must, 
however,  be  considered  that  since  they  also  reach  the  blood  they  may  be 
secreted  from  the  blood  and  not  directly  from  the  meninges,  or  that  they 
are  contained  in  the  blood  in  the  peripheral  circulation,  and  that  a  slight 
injury  of  the  mucosa,  inseparable  from  the  making  of  the  cultures,  is 
responsible  for  their  presence  in  the  tubes.  That  the  inoculated  animals 
excrete  the  bacilli  by  the  nasal  mucosa  would  appear  to  be  shown  by  the 
fact  that  after  intravenous  injection  of  the  cultures  in  rabbits,  these 
organisms  are  met  with  in  the  secretions  of  the  mucosa.  Normal  rabbits 
and  monkeys  do  not  harbor  the  influenza  bacillus  in  tlieir  nasal  pas- 
sages. The  bacilli  are  also  excreted  by  the  kidneys  in  guinea-pigs  and 
rabbits  and  pure  cultures  can  be  recovered  from  their  organs,  and  usually 
from  the  urine  as  well.  Sections  of  the  kidneys  showed  large  numbers  of 
the  bacilli  lying  in  the  lumen  of  the  tubules,  and  some  within  Bowman's 
capsules.  Sections  of  the  lungs  showed  the  bacilli  to  be  present  in  the 
capillary  blood-vessels  of  the  alveolar  walls  and  in  the  alveoli  themselves. 
As  bearing  on  the  question  previously  raised  as  to  whether  the  influenza 
bacillus  can  be  present  in  the  meninges  without  setting  up  inflammation, 
it  should  be  stated  that  the  surface  of  the  brain  and  cord  of  rabbits  and 
guinea-pigs  inoculated  intravenously  or  intraperitoneally  with  cultures 
regularly  yielded  pure  growths  of  bacilli,  although  no  lesions  or  inflam- 
mation are  associated  with  their  presence. 

The  bearing  of  clinical  influenza  on  the  origin  of  influenzal  menin- 
gitis in  human  beings  is  illustrated  by  the  following  case?? : 

In  Adams'"  case,  the  child,  which  later  developed  meningitis,  had 
been  only  slightly  ill,  but  cases  of  well  marked  grippe  had  occurred  in 
the  household.  No  pharyngeal  cultures  are  recorded.  In  Case  4  of  my 
series,  a  distinct  attack  of  clinical  influenza  preceded  the  meningitis  by 
a  week,  and  cultures  from  the  throat  were  positive  on  the  second  day  of 


11.  Adams:  Arch.  Pediat.,  1907,  xxiv,  721. 


52  AMERICAX    JOVR'SAL    OF    DISEASES    OF    CHILDREX 

the  meningitis.  In  Cases  5.  fi  and  7,  the  influenza  bacilli  were  present 
in  the  nasopharynx  and  bronchial  secretion  on  the  first  days  of  the  men- 
ingitis. Davis^^  gives  a  definite  history  of  "cold"  in  four  of  his  cases. 
In  such  instances  as  Case  7  and  the  one  reported  by  Slawyk,"  the  menin- 
gitis must  be  looked  on  simply  as  the  terminal  effect  in  a  general  blood 
infection  with  the  influenza  bacilli.  In  Hecht's"  case,  the  lung  was 
believed  to  have  been  the  site  of  the  primary  lesion.  Fraenkel"  traces 
one  of  his  cases  to  a  rhinitis,  the  other  to  an  otitis.  Haedke^  found  influ- 
enza bacilli  in  the  pus  ixom  the  middle  ear  in  his  case,  and  Cohoe* 
believes  that  a  chronic  otitis  media,  together  with  trauma,  was  respon- 
sible for  the  meningeal  localization  in  his  case.  Cohen^*  believes  that  his 
cases  were  infected  through  the  respiratory  tract. 

The  facts  that  Pfeiffer^"  had  found  the  influenza  bacilli  only  at  the 
seat  of  the  lesion  and  not  in  the  circulating  blood,  even  in  inoculated 
animals,  and  that  killed  cultures  gave  rise  to  symptoms  similar  to  those 
produced  by  live  bacilli,  were  responsible  for  the  accepted  idea  that  all 
the  symptoms  and  complications  of  influenza  are  due  to  the  toxins  of  the 
bacillus  and  not  to  the  organism  itself.  This,  m  turn,  gave  rise  to  a 
widespread  skepticism  as  to  the  correctness  of  positive  reports  on  the 
finding  of  B.  influenzce  in  the  living  blood.  In  Cannon's^*  case,  this 
skepticism  was  undoubtedly  justifiable  (1893)  and  in  Letzerisch's^® 
(1895)  even  more  so,  but  Meunier's-"  report  (1897)  of  ten  cases  of 
bronchopneumonia  in  young  children,  in  which  the  bacilli  were  found 
during  life  in  blood  obtained  from  the  lung  eight  times  and  in  that  from 
a  vein  four  times,  is  convincing.  It  is  worth  noting  that  Meunier  called 
attention  to  the  irregular  course  and  fever  in  such  pneumonias,  a  fact 
which  Holt-^  has  emphasized  anew.  In  1899,  Slawyk^'  published  the  case 
of  a  boy,  9  months  old,  from  whom,  during  life,  the  influenza  bacillus 
was  grown  in  pure  culture  from  the  cerebrospinal  fluid  and  from  the 
blood  of  the  finger,  while  at  autopsy  the  bacilli  were  numerous  in  sec- 
tions made  from  the  lungs  and  were  present  in  pure  culture  in  the  pus 
of  an  abscess  at  the  left  ankle.  The  interesting  points  about  Slawyk's 
case  are  two:  the  proof  that  the  influenza  bacilli  are  demonstrable  in 
the  cerebrospinal  fluid  during  life,  and  the  confirmation  by  Pfeiffer  him- 
self of  the  bacteriology  of  the  case.    AYith  Slawyk's  publication,  the  fact 


12.  Davis:  Proc.  Chicago  Patli.  Soc.  1910.  viii,  39. 

13.  Slawyk:   Ztschr.  f.  Hyg..  1899.  xxxii,  443. 

14.  Hecht:  Jahrb.  f.  Kinderh..  1903,  Ivii.  333. 

15.  Fraenkel:   Ztschr.  f.  Hyg.,  1898.  xxvii,  315. 

16.  Cohen,  Ann.  de  I'lnst.  Pasteur,  1909,  xxiii,  273. 

17.  Pfeiffer:   Ztschr.  f.  Hyg..  1893.  xiii,  357. 

18.  Cannon:    Virchow's  Arch..   1893.  cxxxi.   401. 

19.  Letzerisch:    Ztschr.  f.  klin.  Med.,  1892,  xxi.  274. 

20.  ^Meunier:  Compt.  rend.  Soc.  de  biol..  1897.  xxxix,  122. 

21.  Holt:  .Jour.  Am.  Med.  Assn..  1910.  Iv.  1241. 
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was  established  that  B.  influenzce  is  capable  of  invading  the  blood  stream 
and  of  causing  multiple  purulent  lesions  throughout  the  human  body. 
Before  that  date  about  twenty  cases  of  general  infection  had  been 
reported,  in  tlie  majority  of  which  the  B.  influenzce  has  not  been  found  in 
pure  culture.  In  four  of  my  cases  in  which  it  was  possible  to  make  a 
post-mortem  blood  culture,  the  bacilli  were  found  in  a  pure  state  within 
one-half  to  one  and  a  half  hours  after  death.  In  three  of  Davis"'-  seven 
cases,  influenza  bacilli  were  found  pure  in  the  heart's-blood  at  autopsy. 
Bentz  and  Frye-^  report  a  positive  blood-culture  during  life,  and  Cuhen^' 
found  the  bacilli  in  blood  obtained  from  the  tip  of  the  finger  before  death 
in  two  of  his  cases.  In  Cohoe's*  recovered  case,  the  blood  remained  ster- 
ile. The  difficulties  encountered  in  making  effectual  blood-cultures  in 
young  children  during  life  are  probably  responsible,  in  part,  for  the 
absence  of  data  on  this  point.  It  would  seem,  however,  that  in  the 
majority  of  the  fatal  cases  of  influenzal  meningitis  a  general  blood  infec- 
tion occurs. 

Cases  of  purulent  leptomeningitis  due  to  the  B.  influenzce  have,  from 
time  to  time,  been  reported  since  1892,  when  Pfuhl  published  three  cases, 
in  all  of  which  putrefactive  bacilli  were  very  numerous.  Of  the  eleven 
other  cases  published  by  Pfuhl,-^  Ghon-^  accepts  only  one,  and  even  that 
was  nst  due  to  the  influenza  bacillus  in  pure  culture.  In  1897  Haedke 
reported  one  adult  case,  which  he  believes  to  have  been  caused  by  the  B. 
influenzce  alone,  but  which  was  contaminated  after  death  by  putrefactive 
organisms.  In  1898,  FraenkeP''  published  two  fatal  cases  in  boys  of  10 
weeks  and  9  months  of  age,  respectively.  These  are  the  earliest  reported 
cases  in  young  children.  Xext  came  Slawyk's^^  report,  the  first  to  place 
cases  of  general  influenza  bacillus  infection  on  a  sound  bacteriologic 
basis.  In  1900,  but  one  case,  that  of  Meunier^^  was  reported,  and  1901 
marked  the  report  of  the  first  recovery  from  this  disease  in  a  9-year-old 
bo3',  observed  by  Langer.-^  Trailescu's*  patient,  6  months  of  age,  died. 
In  1902,  four  fatal  cases  were  published,  of  which  one  (Ghon-*)  occurred 
in  an  adult  and  did  not  yield  pure  cultures,  while  the  others  were  infants 
(Ghon,  8  months;  Simon,"  7  months;  Dubois,-^  4  months).  In  Ghon's 
case,  influenza  bacilli  were  found  in  the  lungs  as  well  as  in  the  meningeal 
pus  at  autopsy.     The  year  1903  records  five  cases  with  two  recoveries, 


22.  Bentz  and  Frye:  Woman's  Med.  Jour.,  1908,  xviii,  73. 

23.  Pfuhl:     Deutsch.  med.  Wchnschr.,  1896,  xxii,  82;    Ztschr.  f.  Hyg..   1897, 
xxvi,  112. 

24.  Ghon:   Wien.  klin.  Wchnschr.,  1902,  xv,  667. 

25.  Meunier:  Compt.  rend.  Soc.  de  bid.,  1900,  xlii,  5. 

26.  Langer:   Jahrb.  f.  Kinderh.,   1901,  ]iii,  91. 

27.  Simon:  Bull.  Soc.  Anat.  de  Paris,  1902,  Ixxvii,  382. 

28.  Dubois:  Th§se  de  Paris,  1902. 
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l»()tl)  in  hahics  !)  inoiillis  of  a<;v,  obscrvt'd  hy  Caccia-"  and  l)v  .Mva,-'°  the 
latttT  ])ul)lisliino-  three  other  eases.  Tn  the  following  year,  JiindelP^  and 
Cagnetto-'-  each  reijorted  two  pure  eases  and  Bertini'''^  one,  all  in  children 
between  the  ages  of  8  and  IS  months.  In  1!M»4  also,  a  fourth  recovered 
case,  in  a  boy  7  years  ohi.  caiiic  under  the  observation  of  Thomesco  and 
Gracoski.-'*  C'attaneo''^  in  VM)^^  ivports  a  fatal  case  in  .-i  4-year-old  boy. 
During  1907,  cases  were  reported  by  Douglas''*'  (10  months)  ;  Dudgeon 
and  Adams"  (10  months)  ;  Adams^^  (5  years) ;  Sprigg^^  (4  years)  ;  and 
Carles^"  (11  months),  but  in  the  last  case  no  cultures  are  recorded,  only 
smears  from  the  abundant  librino-purulent  deposit  of  the  lumbar  punc- 
ture fluid.  Only  one  case  appeared  in  1908,  reported  by  Bentz  and 
Frye.--  In  1909  Cohoe*  placed  on  record  a  recovery  in  an  adult,  and 
Davis,**^  the  two  youngest  patients  known,  twins  aged  9  and  13  days, 
respectively.  Cohen's^^  patients  were  4,  8  and  12  months  old,  but  he 
chooses  to  look  on  the  bacillus  isolated  from  his  cases  as  distinct  from  the 
B.  infiucnzce  because  of  its  greater  virulence  and  the  difference  in  its 
serum  reactions  when  compared  with  a  strain  obtained  from  Pfeiffer. 
During  1910,  Davis^-  reported  five  additional  fatal  cases,  in  infants  from 
()  to  13  months  of  age,  two  being  pure.  Agar's  publication  records  Case  1 
of  this  paper.  Eitchie's^  description  of  the  "influenza-like"  bacillus 
found  in  his  three  cases  shows  that  very  many  long  filaments  w^ere  pres- 
ent, even  in  young  cultures.  The  fact  that  after  some  months  of  cultiva- 
tion on  blood-agar  the  bacillus  grew  on  ordinary  agar,  on  which  subcul- 
turing  was  possible  for  some  weeks,  would  seem  to  take  it  out  of  the 
class  of  influenza  bacilli.  Simon  and  xV.ine'*^  tell  of  five  cases,  four  of 
them  in  infants.  Cases  of  meningitis,  in  which  influenza  l)acilli  were 
found  in  addition  to  other  organisms  have  been  reported  by  Hogerstedt*- 
in  an  adult.  Peucker'*^  in  a  S-months-old  baby,  Hecht^*  in  a  child  of  2 
years,  and  Bertini''''  in  a  6-year-old  boy.  One  of  Davis'^-  cases  was  con- 
taminated by  saprophytes,  and  in  another  streptococci  wei'C  present  witli 
the  influenza  bacilli.    Xuttall  and  Hunter."  while  studvim;-  the  meniniro- 


29.  Caccia:    Ref'd  to  in  Centralb.  f.   Bakteriol..   1004,  xx.kv.   lOG. 

30.  Mva:  Gaz.  d.  Osp..  1903.  xxiv.  268;   Riv.  cliii.  Pediat..  190.3.  xxiii.  465. 

31.  Jiindell:  Jahrb.  f.  Kinderh..  1904.  lix.  777. 

32.  Cagnetto:    Cited  by  Ritchie.  Jour.  Path,  and  BacterioL.  1910.  xiv.  61.5. 

33.  Bertini:    Riv.   clin.   Pediat.,    1904,  ii,  673. 

34.  Thomesco  and  Gracoski:     Rev.  neiirol..    190.i.   xiii.  44. 

35.  Cattaneo:    Banmgarten's  .Tahresb..  1905.  xxi.  289. 

36.  Douglas:    Lancet.  London.    1907,   i,   86. 

37.  Dudgeon  and  Adams:    Lancet.  London,   1907.   ii.  684. 

38.  Sprigg:   Am.  Jour.  Obst.,   1907.  hi.  4()7. 

39.  Carles:  Jour,  de  mod.  de  Bordeaux.  1907.  xxxvii.  100. 

40.  Davis:    Arch.  Int.  Med..    1909.   iv.   323. 

41.  Simon  and  Aine:     Semaino  ^MiVl..  1910.  xxx.  513. 

42.  Hijgerstedt:   St.  Petersb.  nied.  Wchnsdir.,  1895,  xii.  123. 

43.  Peucker:   Prag.  nied.  Wchnschr..   1901.  xxvi.   153. 

44.  Nuttall  and  Hunter:  Lancet,  London,  1901.  i.  1524. 
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foeeus,  liimc  nil  tlnir  cases  of  uu-nin^itis  in  a  late  stage,  in  which  tlie 
clear  cerebrospinal  fluid  contained  the  diploeocci  and  also  bacilli  which, 
from  their  morphology  and  staining,  they  were  inclined  to  regard  as 
influenza  bacilli.  It  is  obvious  that  such  cases  cannot  be  accepted  with- 
out cultural  isolation  of  the  bacilli.  ^lorosow's  case*^  is  given  so  mea- 
gerlv  that  it  is  difficult  to  judge  of  its  authenticity.  Testevin**^  made  a 
lumbar  puncture  in  an  adult  cmsc  of  meningitis  and  spinal  caries,  obtain- 
ing purulent  fluid  with  ;in  "intccted  odor."  A  partial  autopsy  only  was 
performed,  and  from  the  nieiiingeal  pus  the  "diplobacilli  of  grippe"  grew 
on  serum-agar,  making  this  case  more  than  doubtful.  All  the  reported 
cases  are  tabulated  below. 

The  great  preponderance  of  cases  of  influenzal  meningitis  among 
young  infants  and  its  very  high  mortality  are  very  striking,  as  is  the 
opportunity  which  lumbar  puncture  gives  for  early  and  correct  differen- 
tial diagnosis  in  this  disease.  Thus,  since  SlawTk's  positive  case  in  1899, 
there  have  been  forty-four  cases  of  pure  influenzal  meningitis  reported, 
and  in  thirty-three  of  these  the  diagnosis  was  made  from  cultures  of  the 
cerebrospinal  fluid  before  death.  In  all  there  are  forty-nine  cases  of  pure 
and  nine  cases  of  mixed  influenzal  meningitis  on  record,  of  Avhich  only 
five  were  adult  subjects,  and  twent3'-eight  were  under  1  year  of  age.  Five 
recoveries  occurred,  all  among  the  pure  cases;  one  patient  was  an  adult, 
one  was  9  vears  old,  another  7  rears,  and  two  were  9  months  of  age. 


45.  Morosow:    St.  Petersb.  nied.  Wchnsflir..  19(74.  xxi,  Xo.  6,  40. 

46.  Testevin:   DauphiiiG  iMed.,  189",  xxi,  49. 


AMAII.'o'riC    IAMII,^•    IDIOCY- 

ISAAC    A.    A  in,    M.l). 
(•iiKA<;() 

Dui'ing-  the  year  a  ease  of  aiiiaurijtie  raiiiily  idioey  lias  eoiiie  uncler  my 
observation  in  my  service  at  the  Mieliael  lieese  Hospital,  Chica.iro.  I  Avas 
enabled  to  study  the  case  clinically  and  also  was  forliinale  enough  to 
secure  a  complete  autopsy.  Xotwitlislanding  the  tact  that  numerous 
cases  have  been  reported  by  American  and  Muropean  writers,  the  case  is 
thought  to  be  of  suilicient    intei'cst  to  wurianl   pulilical  ion. 

B.  Sachs^  was  the  first  to  use  the  designation  "amaui-otic  family 
idiocy,"  applied  to  an  interesting  family  disease  occurring  in  infancy, 
characterized  by  an  <'ntire  lack  of  nu'iital  development,  by  a  progressive 
weakness  of  all  the  muscles  of  the  body,  and  by  rapidly  d^'vdoping  blind- 
ness, associated  with  typical  changes  in  ilic  macula  lutci.  'JMie  disease 
is,  according  to  Sachs,  generally  fatal,  tlic  ](atients  dying,  as  a  rule,  in  a 
condition  of  complete  mai-asnius  bofoic  the  end  of  the  second  year  of  life. 

i;i;rui{T  of  case 

History. — The  patient  was  a  male  child,  IS  months  old.  born  of  Jewish  parents, 
and  was  admitted  on  Sept.  18,  1909.  The  birth  was  mieventful ;  no  forceps  were 
used,  and  the  delivery  was  easy.  The  child  weighed  10  pounds  at  birth.  The 
eruption  of  the  teeth  came  late,  beginning  at  the  tenth  month.  The  child  pro- 
gressed normally  up  to  the  eighth  month  of  life.  Until  1  year  old  the  baby  had 
mother's  milk;  after  that,  cow's  milk.  soup,  potatoes,  and  almost  everything. 
This  diet  seemed  to  agree  with  llic  baby,  and   he  increased  in  weight. 

History  of  Illness. — At  about  8  months  of  age,  the  cliild  began  to  show  signs 
of  listlessness.  He  moved  his  limbs  very  little,  the  movements  being  aimless. 
Paralysis  gradually  developed,  up  to  the  lime  ..('  examination.  The  mother 
stated  that  the  child  saw  little,  or  not  at  all.  At  llie  time  of  examination  he 
could  not  sit  up  or  move  liis  legs.  He  could  move  his  hands  only  a  little.  For  the 
past  ten  days  he  had  had  diiliculty  in  swallowing.  The  eyeballs  did  not  act  in 
unison;  they  rolled  from  side  to  side,  and  also  moved  outward  and  iipward.  This 
motion  was  almost  constant.  Loud  sounds,  such  as  slamming  of  a  door,  or  slight 
noises,  threw  him  into  convulsions,  which  lasted  for  several  seconds.  The  appetite 
was  normal;  digestion  good;  bowels  normal.  For  the  past  two  weeks  the  child 
bad  cried  more  tlian  usual;  ap])eared  to  be  losing  in  weight,  lie  bad  had  for  the 
past  six  months,  at  varying  intervals,  choking  spells,  lie  had  sutlVred  from  none 
of  the  infectious  diseases.  The  only  acute  illiu^ss  was  a  gastroenteritis  two 
months  previous,  not  severe  in  character.     It  lasted  about  a  week. 

Family  Wis/on/.— The  tir>l  <liil(l  died,  in  exactly  the  same  condition  from 
which  our  patient  is  sufleiiMg.  at   18  months  of  age.     The  second  child  was  4  years 


*  Read  in  the  Section  on  Diseases  of  Children  of  the  American  Medical  Asso- 
ciation, at  the  Sixty-first  Annual  Session,  held  at  St.  Louis.  .Inn.'.   I'.tlO. 
1.  Osl,.r"s  :\rcdicine,  1010.  p.  808. 
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old  iiinl  well.  Tli«'  patient  was  tin-  tliinl  diilil.  llic  riiothcr  and  father  were  well, 
except  that  father  had  attacks  of  asthma.  Tiie  grand|)arent.s'  history  was  negative. 

Ffufsical  Esamination. — General  appearance  was  that  of  a  large  child,  with  a 
prominent  liead.  Saliva  drooled  tn'iii  the  mouth.  The  expression  was  vacant. 
The  eyes  rolled  in  all  directions. 

Head:  The  scalp  was  negative.  Dimensions  of  head  were  somewhat  larger  than 
normal:  the  sutures  and  the  fontanels  were  closed. 

Eves:  The  pupils  were  equal,  reacted  sluggishly  to  light,  and  showed  a  nystag- 
mus, but  also  an  outward  and  upward  movement,  which  has  already  been 
referred  to. 

The  examination  of  ears,  nvuth  and  phaiynx.  iiccU.  cliot.  heart  and  lungs 
was  negative. 

Abdomen:  Liver  was  normal  in  size  and  position.  Spleen  was  palpable;  other- 
wise negative. 


Fig.  1. — OjththalniosL-opic  jjicture  of  eye  grotuid  in  a  case  of  amaurotic  family 
idiocv. 


Extremities:  Arms  appeared  to  be  spastic,  with  a  distinct  wrist-drop  and  an 
outward  rotation  of  the  forearms  was  noted.  The  arms  occasionally  showed  a 
flaccid  paresis.  The  spastic  and  flaccid  conditions  seemed  to  alternate.  The  legs 
also  showed  a  spastic  paralysis  and  were  in  the  extended  position,  with  a  typical 
foot-drop. 

Keflexes:  Eyes  reacted  to  light  sluggishly.  Abdominal  reflexes  were  slow. 
Knee  reflexes  were  decreased.  Babinski  sign  was  present  on  right  foot,  but  not  on 
left. 

Sensations:  Tactile  and  pain  sensations  seemed  to  be  exaggerated  in  legs,  but 
not  in  arms. 

Genitals:  Right  testicle  was  fnily  j>artially  descended. 

Ophthalmoscopic  Examination:    Dr.   Mortimer  Frank  reported  the   pathogr-- 
monic  condition  in  retina,  which  was  as  follows:  "About  the  macula  lutea   (Fig.  1) 
is  a  nebulous  area,  gravish-white  in  color,  slightlv  raised  above  the  surface  of  the 
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Fig.  2. — Section   of  posterior  half  of  the   eye  showing  tlie   region   about   the 
macula. 


Fig.  3.— Convex  surface  of  brain,  la-r  c^i    ;iniauri.tic  family  idiocy.     Xo  gross 
lesion. 
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retina,  ami  al.niit  t\v..  to  tlm-e  times  tlio  si/.e  of  tlic  optic  disr.  'llie  patch  is  oval 
in  sliapc.  witii  tlic  major  axis  liorizontal.  In  the  center,  coinciding  with  the  fovea 
centralis,  but  larger,  is  a  dark  red.  or  cherry-colored  spot,  clear-cut  in  outline." 

Two  spinal  jtunctures  were  made.  The  lluid  was  more  than  normal  in  amount; 
it  exuded  luider  liigh  juessure,  but  was  negative  as  to  its  microscopic  and  chemical 
findings. 

Tlie  lilooil.   feces  and  urine  were  negative. 

Course  of  Disease.— The  child  lived  for  twenty-one  days  after  admission.  Tem- 
perature and  pulse  were  practically  normal  throughout  the  disease,  with  the 
exception  of  last  few  days  of  life,  when  the  child's  temperature  rose  as  high  as 
106  F.:  pulse  rapid,  running  up  to  160.  Abdominal  reflexes  appeared  to  be 
absent  on  some  days,  though  on  other  days  they  were  highly  exaggerated.  The 
same   wa-    noted    of   kn<'e    ref1e\p«.      ll;.hinski    <ign    was    present    nii    l.nf))    sides   at 


Fig.   4. 
lesion. 
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times,  and  occasionally  entirely  absent,  i'lie  arms  occasionally  showed  a  catatonic 
state.  Clonic  convulsions  were  noted  (juite  frequently,  especially  when  slight 
noises  were  made.  Choking  spells  occurred  while  the  child  was  being  fed.  Drooling 
of  saliva  was  almost  constant.  The  child  could  not  support  the  head.  During 
the  last  few  days  of  the  disease  the  nystagmus  ceased,  but  a  constant  outward 
and  upwanl  movement  of  eyeballs  was  noted  and  all  the  reflexes  were  exaggerated. 

Sinnnutry  of  CUnical  Symptoms  and  I'hysical  Findings 

1.  Death  of  two  children  from  this  disease   in  the  same  family,  the  patient 
being  the  second. 

2.  Insidious  onset,  inability  to  support  the  head,  gradual  development  of  mus- 
cular weakness,  going  on  to  alternating  flaccid  and  spastic  paralysis. 

3.  Gradual  development  of  blindness. 
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4.  l'allio;4ii(Mii()iiii-    >ijiii    ill    the   luaciilii    liilca    (cliuiry   spot). 

5.  Constant  and  iir('<,nilar  njstaf^nius. 

6.  Alteinatiiif,'  al)s('iK'i,'  and  presence  of  reflexes. 

7.  llyiit'iaciisis    (increased   sensitiveness   to   sounds),   llirow  iii;^  the   eiiiid   into 
convulsions. 
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Fig.    ,). — Cerebral    torlex.    parietal    area.    >.|iii\\  inj;    absence    ot    external    poly- 
morplious  cell   layer. 


Ficr.  6. — Cells  it\  cortical  region  of  lii|ipncainpiis  major.     Loss  of  tigroid  sub- 
stance; eccentrically  ])laced  nucleus. 


8.  Impaired   deglutition  and  choking  spells. 

9.  Digestion  nornml. 

10.  Constant  drooling  of  saliva. 

11.  Last   stage   of   the  di.sease,  characterized    by   loss    in    fat    and    weight   and 
marked  asthenia. 
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Pathologic  Report  on  Eyes. — The  pathologic  exaniiimtitjii  of  tlie  eyes  was 
made  by  Dr.  Mortimer  Frank,  whose  report  follows:  The  specimens  were  fixed 
in  formaldehyd  solution,  and  cut  in  an  anterior  and  posterior  half,  so  as  to  show 
the  area  surrounding  the  macula.  The  globes  before  cutting  measured  18  mm. 
from  side  to  side,  17  mm.  from  before  backward,  and  17  mm.  from  above  down- 
ward. Except  for  slight  corneal  abrasions,  nothing  unusual  was  found  in  the 
anterior  halves.  The  posterior  halves  presented  in  the  region  of  the  macula  a 
f  ravish  zone.  2  mm.  by  1  mm.,  somewhat  elliptical  in  shape,  with  the  ends  pointed, 
in  the  center  of  which  was  a  dark-brown  depression  about  the  size  of  a  pin-point, 
corresponding  to  the  fovea  centralis.  This  area  corresponding  to  the  striking 
ophthalmoscopic  picture  seen  in  ihe  living  eye.  The  disks  were  almost  white, 
with  contral  arteries  crossing  them.  One  of  the  halves  was  mounted  in  glycerin- 
formaldehyd  jelly  and  the  other  sectioned  serially  (Fig.  2).  A  distinct  hole,  as 
described  bv  rnrsons.  was  seen,  but  no  edema.     Briefly,  the  changes  in  the  eye 
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Fig.  7. — Cells  of  Clark's  coluinii.     Tigrolysis  in   some  cells;    complete   loss   of 
tigroid  substance  in  other  cells. 


were  of  a  degenerative  type,  affecting  chiefly  the  ganglion  cells  of  the  retina,  but 
in  a  greater  degree  those  in  the  macula.  The  optic  nerve  likewise  showed  the 
same  degenerative  changes. 

General  Pathologic  Report. — The  brain  and  cord  were  referred  by  Dr.  James  W. 
Jobling,  pathologist  of  Michael  Reese  Hospital,  to  Dr.  M.  G.  Schlapp,  instructor 
in  neuropathology-  at  Cornell  University  Medical  College,  who  has  very  kindly 
furnished  the  pathologic  report.     The  photographs  were  taken  by  Dr.  Jaques. 

A  striking  feature  about  the  lesion  found  in  amaurotic  family  idiocy 
is  the  fact  that  all  the  nerve  cells  in  the  cerebrospinal  nervous  system  are 
involved.  The  most  distinctive  changes  in  this  case  are  those  found  in 
the  cerebral  cortex  (Fig.  5)  affecting  equally  the  different  areas,  but  the 
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Fig.  8. — Section  sliowiiifr  (.,.|i.  in  iiiitrriur  lioni  oi  spinal  column 
(Bielschowsky's  stain).  Destruction  of  intracellular  fibrils.  The  peripheral 
fibrils  still  existing  and  continuing  into  the  dendrites. 


Fig.  9. — Cerebellar  cortex:  granule  i»l|s  (k'ireased  in  numbers. 
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same  oliiiiigos  are  also  to  bo  seen  in  tlu'  cord,  especially  involving  the  cells 
of  Clark's  column  (Fig.  7  ). 

It  is  impossible  to  (.liiferentiate  the  several  layers  of  the  cerebral 
cortex,  partly  on  account  of  the  disappeai-ance  of  many  cells,  and  partly 
because  of  the  changed  appearance  of  the  cells  remaining  (Fig.  6).  The 
cells  of  this  region,  regardless  of  variety,  show  a  marked  swelling  of  the 
cell  body,  almost  entire  loss  of  the  tigroid  substance,  and  a  nucleus  which 
occupies  an  eccentric  posiii<>n.  The  disappearance  of  the  tigroid  sub- 
stance seems  to  have  taken  place  first  at  the  periphery  of  the  cell,  and 
then  progressed  toward  the  nucleus.  In  quite  a  nunil)er  the  only  tigroid 
substance  remaining  is  in  the  form  of  a  mantle  surroundintr  the  nucleus. 


Fig.  10. — Cerebellar  cortex  ( liciiiatuxylin  and  acid  luliiiii.  Nuclei  of'  Purkinje 
cells  retain  central  position.  Tigroid  substance  beginning  to  disappear,  but  found 
around  nuclei. 

and  in  the  larger  portion  of  the.se  cells  the  nucleus  is  apical  in  its  relation 
to  the  cell  body,  and  the  tigroid  .substance,  \\hen  present,  extends  into  the 
adjoining  dendrites,  Avhich  also  appear  swollen.  This  loss  of  tigroid  sub- 
stance is  confined  wholly  to  the  cell  body;  there  does  not  appear  to  be 
any  diminution  in  the  dendrites.  The  marked  swelling  of  the  cells,  with 
the  loss  of  tigroid  substance,  causes  the  cells  to  stand  out  distinctly  as 
light  areas,  and  to  assume  a  balloon  appearance.  In  some  cells  the  nuclei 
do  not  present  round,  well-formed  bodies,  but  are  broken  up  into  small 
fragments,  resembling  the  chromatin  substance  of  the  nucleoli.  Distinct 
vacuoles  are  present  in  the  periphery  of  some  of  the  cells. 
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By  Bielschowsky's  iibril  stain  it  is  M|)|iarciit  {Vlfi.  8)  that  the  intra- 
cellular lil)rils  are  being  destroyed,  and  tiial  llic  lihrils  lying  at  the  periph- 
ery of  the  cell  body  are  much  better  preserved,  as  are  also  the  continuation 
of  these  peripheral  fibrils  into  the  dendrites.  -"P^xcepting  for  tlie  swollen 
condition  of  the  dendrites,  this  stain  also  brings  out  the  fact  that  the 
abnormal  changes  are  confined  almost  wholly  to  the  cells,  the  cell  jjroc- 
esses  appearing  practically  normal. 

The  changes  are  least  marked  in  the  ccrehellum  (  Figs.  i»  and  10)  and 
in  the  postspina>  ganglia.  In  the  cerebellum  the  layer  of  granule  cells 
is  present,  but  the  nundjer  of  these  cells  seems  to  be  diminished.  The 
Purkinje  cell?  show  some  change,  but  they  are  not  as  marked  as  are  the 


Fig.  11. — Spinal  ganglion.    Disappearance  of  tigroid  substance.    Around  nucleus 
tigroid  substance  left. 


changes  in  the  cerebral  cells  or  nerve  cells  in  other  parts  of  the  central 
nervous  svstem.  The  nuclei  in  the  majority  of  these  cells  retain  their 
central  position  and  stain  intensely  with  hemato.xylin.  The  tigroid  sub- 
stance is  beginning  to  disappear  at  the  periphery  of  the  cells,  but  is  still 
found  around  the  nuclei. 

The  nerve  cells  of  the  cord  (Figs.  11  and  lr2)  show  practically  the 
same  changes,  though  to  a  somewhat  less  degree,  as  those  already  described 
as  occurring  in  the  cells  of  the  brain.  They  are  markedly  swollen,  and 
the  tigroid  substance  and  intracellular  fibrils  have  in  most  instances 
almost  entirely  disappeared. 
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We  liavo.  therefore,  tlie  followinjj  marked  changes  in  the  cell,  recog- 
nized bv  Nissl:   lieniatoxvlin.  eosin,  Yan  Giesen,  and  other  cell  stains: 

1.  Swollen  condition  of  cell  body. 

2.  Complete  or  partial  loss  of  tigroid  substance.  1  f  any  tigroid  gran- 
ules are  present,  they  are  to  be  found  around  the  luuleus. 

3.  Eccentric  position  of  nucleus  with  various  abnormal  appearances; 
irregular  outlines:  some  nuclei  intensely  stained  with  hematoxylin,  others 
not ;  disintegration  of  nucleolus. 

4.  Pericellular  lymph-spaces  much  distended. 

5.  In  advanced  stages  of  degeneration  a  (■oiii])letc  disintegration  of 
remaining  substance  of  cell  body. 


Fif.    12. — Anterior   horn    ( x )    ■!    ~|iiii:il    .(.id    and    (lark's   cohinin    (y).     Cells 
swollen.     Tigroid  substance  and  intracellular  tibers  disappear. 

CLASSIFICATION 

Two  forms  of  amaurotic  family  idiocy  have  been  differentiated  :" 
1.  Infanlih  Form. — The  course,  as  has  been  frequently  described,  is 
characterized  by  the  occurrence  of  the  disease  some  time  during  the  third 
or  fourth  month  of  life,  though  the  children  are  born  liealthy  and  remain 
normal  until  overtaken.  Syphilis  and  other  constitutional  diseases  of  the 
parents  are  absent.  As  a  rule,  several  children  in  tlie  same  family  are 
affected.     Many  of  the  children  come  from   families  having  neuropathic 


2.  Vogt:   Arch.  f.  Kinderh.,  li,  1. 
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or  psycliopatliic  taint,  and  at  the  same  tiiiir  it.  may  In-  said  that  the  major- 
ity of  cases  occur  in  Ji'wish  children.  Accord in^^  to  the  statistics  of  lley- 
erock,^  wlio  collected  reports  of  ei^dity-six  cases,  sixty-one  occurred  among 
Jewish  children,  seven  among  Christian  children,  and  in  seventeen  the 
race  and  religion  were  not  noted. 

The  onset  of  the  disease  is  usually  gradual  and  only  after  days  or 
weeks  of  ill-defined  symptoms  is  the  disease  recognized.  First  of  all.  the 
]>atit'nts  seem  to  gi'ow  less  lively:  they  show  lassilud<  ;  manifest  little  or 
no  interest  in  their  surroundings,  and  desire  to  sleep.  It  is  also  noted 
that  ahont  this  time  the  children  do  not  follow  ohjects  with  their  eyes. 
Later  on,  when  the  ])hysician  is  called,  he  suspects  that  the  child  is  hlind 
or  lias  a  seriously  defective  vision,  and  the  ophthalmoscoj)ic  examination 
shows  a  light  macula  with  a  red  punctiform  center,  and  with  atrophy  of 
the  optic  nerve.  The  changes  in  the  macula  precede  the  pupillary 
changes.  If  the  child  is  seen  early  and  is  not  hlind,  he  soon  hecomes  so. 
JSTystagmus  and  deviation  of  the  eyes  is  a  frequent  occurrence.  Hyper- 
acusis,  deafness  and  loss  of  smell  sense  are  frequently  present.  The 
pupils  are,  as  a  rule,  asymmetrical,  and  only  rarely  do  they  fail  to  react. 
Increased  salivary  secretion  with  profuse  discharge  and  wide  open  mouth 
are  frequently  reported.  The  reflexes,  particularly  the  patellar,  may  be 
increased,  or  absent,  or  unchanged.  Frequently  the  head  cannot  be  held 
erect  and  falls  on  the  breast.  As  the  disease  progresses,  pronounced 
weakness  of  the  extremities  occurs,  the  child  lies  motionless,  the  muscu- 
lature is  relaxed  and  naturally  loss  of  weight  occurs. 

Little  by  little  a  general  paralysis  sets  in,  which  is  most  often  flaccid, 
though  occasionally  spastic.  Later  on  rigidity  of  tlic  extremities  occurs. 
Mentally,  the  children  deteriorate  and  eventually  show  no  reaction.  They 
lose  more  and  more  in  weight  and  the  disease  terminates  in  marasmus. 

2.  Juvenile  Form. — A  juvenile  form  is  also  described.  Clinical 
observations  would  indicate  that  the  disease  described  by  Sachs  and  Fay 
may  occur  in  juvenile  age.  Cases  of  this  kind  have  been  described  by 
Higier  and  Freud  and  more  detailed  descriptions  by  Spielmeyer  and  H. 
Vogt. 

While  Sachs  does  not  deny  the  close  resemblance  between  these  two 
forms  of  the  disease,  he  does  not  consider  them  identical.  The  juvenile 
form,  although  associated  with  blindness,  does  not  show  the  macular 
changes  which  are  pathognomonic  in  the  infantile  form. 

100  State  Street. 
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A  rvri(  AL  SCARLET  FEVER* 

(  IIAKLKS      GIL.MOKK      KKIJl.KN.      M.l). 
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Anion_2:  the  diseases  of  children  which  we  are  called  on  to  treat  there 
is  none  other  which  niaj-  present  itself  in  such  peculiar  and  unusual  ways 
as  scarlet  fever.  This,  together  w^ith  the  fact  that  we  have  no  positive 
means  of  proving  our  case,  either  clinically  or  bacteriologically,  renders 
scarlet  fever  a  disease  difficult  and  in  some  instances  impossible  of  diag- 
nosis. 

Thus  w'e  see  cases  of  evident  scarlet  fever  showing  the  typical  rash, 
throat,  glands  and  temperature  reaction,  and  yet  the  child  never  desqua- 
mates. Is  desquamation  necessary?  A  boy  4  years  old  became  ill  with 
what  I  diagnosed  and  considered  a  typical  moderately  severe  scarlet 
fever.  We  kept  up  quarantine  for  seven  weeks,  watching  for  the  desqua- 
mation which  never  came  in  spite  of  a  very  intense  rash,  and  which  did 
not  appear  later. 

During  a  visitation  of  scarlet  fever  to  a  family,  four  children  were 
attacked.  Dr.  S.  Einley  Bell  had  treated  the  two  other  members  of  the 
family  at  Englewood,  a  suburb  of  Xew  York :  a  trained  nurse  caring  for 
the  children  contracted  the  disease  and  died.  Later  a  girl  6  years  old 
died  with  the  disease.  At  one  of  my  visits  to  one  of  the  children  who  had 
been  sent  to  Xew  York  City  and  later  developed  the  disease,  a  member  of 
the  family  called  my  attention  to  the  arms  of  the  laundress,  which  were 
.-lightly  reddened.  It  was  ^londay  morning  and  she  was  washing.  There 
was  no  i('iii|)»'f;iuii('.  ;i  iioi-)iial  throat,  no  rash  elsewhere  and  the  girl  felt 
well  and  was  annoyed  that  she  should  be  disturbed  with  her  work.  The 
redness  of  the  arms  disappeared  after  the  completion  of  the  washing  and 
nothing  more  was  thonght  of  the  woman  initil  sjie  was  found  to  be  des- 
quamating profusely  on  the  hands  and  feet  with  slight  desquamation  over 
the  l>ody  generally.  She  was  visited  by  an  expert  from  the  health  depart- 
ment and  ^ent  t<i  the  Willai'd  Parker  Hospital  wliciv  siie  required  two 
weeks  to  com])lete  the  desquamation.  Hei'e  was  a  case  in  which  a  most 
careful  search  failed  to  reveal  anything  ap))roafhing  conclusive  evidence 
of  scarlet  fever  and  yet  the  woman  had  the  ilisease  at  the  (ime. 

The  father  of  two  of  my  young  patients  came  into  my  office  and  asked 
me  to  look  at  his  hands  which  were  destjuamating  freely,  as  were  also  his 
feet.  He  said  bis  wife  was  in  the  same  condition  and  wanted  to  know  if 
they  had  scarlet  fever.  Two  weeks  previously  they  had  both  had  an  itch- 
ing of  the  skin  which   thev  had  ascribed   to  some  dietetic  error.     The 
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inotlicr  was  sfcii  and  w  as  (lc.-(|iiaiiial  iiii:.  I  liavcsrcii  IhiihIi  cils  of  cliililrcn 
cles(|uaiiialc  willi  scarlet  J't'Vci'  ami  this  (|cs(|iiainat  iii^f  was  in  all  respects 
similar.  \\v  isolaicd  jli(>  h\(>  cliildrcii  wIki  lia<l  prcn-iously  been  in  daily 
contact  with  tlicin  and  nciilicr  liccanic  ill.  and  no  otlier  casso  could  be 
traced  to  the  couple. 

A  boy  14  years  old  became  ill  with  t(in>illili>  and  an  indeliiiile  rash 
whicli  was  diagnosed  as  urticaria.  After  I  w  u  days  the  rash  bad  disa])- 
peared.  'V\w  boy  recovered  from  the  illness,  mixed  with  other  mend)er3 
of  the  family,  which  consisted  of  the  father  and  niotbei-  ,.nd  three  other 
childien.  two  younger  than  the  boy.  Not  one  of  them  contracted  scarlei 
fever.  'J'lie  boy  circulated  among  Ids  fellows.  To  my  dismay,  after  three 
weeks  from  the  beginning  of  the  ilhiess  desquamation  began  on  the  feet 
and  hands.  The  desquamation  w  as  \cry  free,  requiring  aliout  three  weeks 
to  complete.     Did  this  boy  have  scarlet  fever? 

A  girl  3  years  of  age  developed  a  typical  scarlet  fever  rash  without 
temperature  and  with  a  normal  throat.  The  rash  was  characteristic  and, 
since  a  younger  child  w^as  in  the  house,  a  vigorous  quarantine  was  estab- 
lished. The  rash  subsided  and  tlie  skin  was  clear  in  five  days.  At  the 
end  of  the  second  week,  a  very  general  desquamation  of  ibe  entire  body 
appeared  inchuling  the  ))alms  of  the  bands  and  the  soles  of  the  feet.  The 
desquanuition  was  slow,  ]'e<iuiring  nearly  three  weeks  for  completion. 

A  boy  2  years  of  age  developed  a  rash  somewhat  resembling  German 
measles.  He  had  a  congested  throat  and  fever,  '{"here  were  other  cases 
of  scarlet  fever  in  the  apartment.  This  boy  had  been  exposed  and  there 
were  other  children  in  the  family.  .\n  expert  from  the  health  dejiartment 
diagnosed  the  case  as  German  measles  and  dismissed  it.  T  was  not  satis- 
fied w'ith  the  diagnosis  and  kept  the  child  in  quarantine  liecauso  of  the 
angina  in  association  with  a  nondesci-ipt  rash.  In  thi-ee  weeks  from  the 
onset  desquamation  began  and  ran  the  usual  coui-se. 

A  boy  18  months  old.  an  inmate  of  a  Xew  York  institution  for  chil- 
dren, was  noticed,  when  he  was  stripped  for  weighing,  to  have  a  typical 
scarlet  fever  eruption  over  the  outer  left  thigh.  There  was  no  eruption 
elsewhere  at  any  time.  I  was  called  and  conjirmed  the  nurse's  diagnosis 
as  to  the  nature  of  the  rash.  The  boy  had  a  temjierature  of  3 02  F.  at  the 
time.  He  was  one  of  an  epidemic  of  109  cases.  He  was  very  slightly  ill. 
The  rash  faded  rapiilly  and.  of  all  the  lo'.i  cases,  he  in'oba'dy  desijuamated 
the  most  freely,  the  epidermis  coming  off  in  large  masses. 

A  girl  5  years  of  age  developed  scarlet  fever :  the  attack  was  moder- 
ateh^  severe.  Everything  occurred  on  time,  the  desquamation  being  com- 
pleted at  the  end  of  the  fifth  week.  Two  weeks  later  the  child  went  to 
the  sea-shore  and  while  walking  baicfooted  on  the  sand  a  trained  nurse 
noticed  that  she  was  desquamating  on  the  feet.  This  was  reported  to  the 
hotel  office.     The  child  returned  home  and  went  through  a  second  desqua- 
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mation,  requiring  about  twenty  days.  One  other  case  of  second  desqua- 
mation lias  come  under  m}-  observation. 

I  was  called  by  Dr.  Rodman  of  Xew  York  City  to  see  a  boy  6  years 
of  ago,  ill  with  scarlet  fever.  The  child  was  desperately  ill,  a  typical 
severe  case  with  rash,  angina,  adenitis,  high  temperature  and  prostration. 
The  child  died  a  few  days  later.  On  getting  the  history  I  was  told  by 
the  physician  that  this  was  the  second  attack,  the  patient  having  recov- 
ered from  a  previous  attack  three  months  before,  and  that  there  was  no 
doubt  as  to  the  previous  illness.  Tlie  mother,  an  intelligent  woman, 
described  in  detail  the  character  and  duration  of  the  desquamation,  sub- 
stantiating the  physician's  opinion. 

Every  year  we  see  cases  of  acute  nephritis  following  undiagnosed 
scarlet  fever.  Usually  the  rash  is  very  slight,  not  characteristic  and 
thought  to  be  indigestion,  the  child  being  ill  but  a  day  or  two  if  at  all. 

I  might  recite  many  other  instances  of  unusual  manifestations  of  the 
disease  under  consideration.  Enough  has  been  said  to  bear  out  the  open- 
ing statement  that  scarlet  fever  is  a  disease  which  mav  manifest  itself 
in  peculiar  and  unusual  ways. 

A  fairly  large  experience  covering  hospital  and  private  work  for 
twenty-two  years,  has  led  me  to  believe : 

1.  In  many  cases,  scarlet  fever  is  never  recognized. 

2.  Scarlet  fever  is  a  disease  of  direct  infection:  it  is  rarely  carried  by  a  second 
person  or  object. 

3.  The  most  contagious  period  is  early  in  the  disease  during  the  period  of 
angina,  rash,  and  temperature. 

4.  The  dangers  of  transmitting  the  disease  during  the  desquamation  period  is 
much  exaggerated. 

5.  Wrongly  diagnosed  and  unsuspected  cases  are  the  great  transmitters  of  the 
disease. 

6.  During  a  scarlet  fever  epidemic,  every  suspect  must  be  quarantined  until 
he  gives  reasonable  proof  of  innocence. 

7.  The  most  constant  symptom  is  tlie  angina,  a  deep  general  congestion  of 
the  fauces;  but  this  may  fail. 

8.  In  its  symptomatology  scarlet  fever  is  the  most  inconstant  of  the  exan- 
themata. 

9.  In  its  severity  there  are  the  widest  jKissibilities.  I  have  seen  children  die 
in  thirty-sLx  hours  from  the  onset,  and  I  have  liad  eases  escape  my  recognition 
when  I  was  looking  for  them. 

10.  It  is  a  disease  in  wliicJi  some  definite  diagnostic  sign  is  greatly  to  be 
desired.  » 

132  West  Eightv-first  Street. 
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ANATOMY  AND  PHYSIOLOGY 

Contributions  to  the  Study  of  Cutaneous  Reactions 

(Hans  Schmidt.  Arch.  f.   Kiiidcrh.,  1010,   liii,  So8.  //-6) 

The  author  investigated  the  action  of  different  food  substances  when  applied 
to  the  skin  as  in  a  Pirquet  test.  The  materials  used  were:  1.  A  substance  com- 
posed of  40  per  cent,  meat  extract,  20  per  cent,  egg  albumen,  6.9  per  cent,  glycerin, 
salt  and  water.  2.  A  milk  rich  in  fat,  predigested  with  trypsin.  The  tests  were 
made  on  100  children  suffering  with  different  diseases.  The  reaction  when  positive 
resembled  that  of  a  positive  Pirquet  test.  In  40  per  cent,  the  reactions  were 
positive.  The  influence  of  the  different  diseases  on  the  determination  of  the 
reaction  was  not  marked;  the  largest  number  of  positive  reactions  was  found  in 
the  case  of  functional  neurosis  and  in  the  arthritic  diathesis.  The  influence  of 
age  was,  however,  very  marked,  as  shown  by  20  per  cent,  of  positive  reactions  in 
infancy  as  compared  with  77  per  cent,  in  patients  over  10  years  of  age.  It  was 
found  that  a  large  number  of  those  giving  positive  reactions  had  had  several 
infectious  diseases.  Any  direct  relation  between  special  diseases  and  positive 
reactions  was  not  found.  G.  L.  Meics. 

Salt  Fever  and  Excretion  of  Chlorin  in  Infancy 

(Ragncr  Freiberger.  Arch.  f.  Einderh.,  1910,  liii,  Nos.  IS,  p.  11) 
The  author  gave  eighty-three  injections  of  salt  solution  to  twenty  children;  a 
rise  of  temperature  was  noted  after  twenty-six  injections  in  twelve  of  the  chil- 
dren. In  eight  there  was  never  any  rise  in  temperature.  His  conclusions  are 
that  fever  is  often  caused  by  the  subcutaneous  injection  of  salt  solution,  but  this 
is  very  variable  and  uncertain;  children  suffering  with  nutritional  disturbances 
more  often  show  a  rise  in  temperature  than  do  normal  children;  the  reaction 
seems  to  depend  on  the  amount  of  salt  given,  60  c.c.  causing  a  reaction  in  33 
per  cent.,  10  c.c.  in  only  20  per  cent. ;  there  is  no  diminution  in  reaction  caused  by 
a  repetition  of  the  injections.  Experiments  were  also  made  to  determine  whether 
there  was  a  rise  in  temperature  after  the  oral  administration  of  salt;  fifty-four 
experiments  were  made  on  eleven  children;  a  reaction  was  present  after  eight 
experiments.  Freiberger  disagrees  with  the  theory  that  the  fever  is  caused  by 
an  action  on  the  heat-regulating  apparatus  of  the  central  nervous  system,  but 
thinks  it  probable  that  it  may  be  caused  by  a  reaction  to  some  destructive  change 
in  the  body  cells  caused  by  the  salt.  As  to  the  excretion  of  chlorin  in  infancy, 
his  conclusions  are  that  salt  injected  subcutaneously  is  more  slowly  excreted  tiian 
that  taken  by  mouth;  the  excretion  of  salt  is  diminished  in  children  suffering 
with  nutritional   disturbances  or  with  the  exudative  diathesis. 

G.  L.  Meigs. 


METABOLISM   AND   NUTRITION 

The  Mineral  Metabolism  of  a  Healthy  Breast-Fed  Baby 

(Toiler  and  Noll.  Monatschr.  f.  Kinderh.,  1010,  ix,  Wo.  4,  p.  210) 
In  a  six  days'  metabolism  experiment  on  a  healthy  baby   aged  2\{>   months, 
Tobler  and  Noll  found  that  retention  of  the  various   salts  in  the  bodv  was  as 
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follows:     K-0,  50.27  per  cent.;   Na,0,  92.G4  per  cent.;  CaO,  22.3  per  cent.;   Cl„ 
15.34  per  cent.;  P-A.  56.51  per  cent.,  and  SO,,  41.29  per  cent. 

Fritz  B.  Talbot. 

Casein  Milk  in  the  Nutrition  of  Infants 

(W.  Birk.  Monatschr.  f.  Kinderh.,  1010,  ix,  No.  3,  p.  l-'tO) 
Birk  fed  thirty  acutely  or  chronically  sick  babies  with  "Eiweiss-milch"  (casein 
milk  of  Finkelstein  and  iMeyer),  which  contains  a  low  percentage  of  sugar  and 
salts  and  a  high  percentage  of  casein.  Five  of  the  babies  died  soon  or  imme- 
diately after  starting  the  use  of  the  milk.  A  sixtli  was  made  worse  by  the  food. 
Improvement  in  a  cliild  comes  in  the  following  way:  first,  a  typical  alkaline  soap 
stool  appears  in  place  of  the  watery  stool;  the  bacteria  change  from  Gram  nega- 
tive to  Gram  positive.  Most  of  the  babies  had  no  fever;  in  a  few  the  giving  of 
casein-niilk  was  followed  by  a  sliglit  increase  in  the  temperature.  There  was  a 
gain  in  weight  in  some  and  loss  in  others.  In  the  latter  instance  sugar  should 
be  added  to  the  food.  Birk  concludes  that  casein-milk  is  valuable  in  some 
instances;  is  indicated  in  "acuten  toxicosen"  and  in  chronic  digestive  disturbances 
in  which  there  is  an  intolerance  for  cow-milk  fat.  Fritz  B.  Talbot. 

Some  Questions  of   Human  Milk  Secretion,    Especially  Milk-Fat 

{Dr.  St.  Enyel.    Arch.  f.  Kinderh..  I'JlO.  liii,  Xos.  JfO) 

The  author  investigated  tiie  amount  of  milk  given  by  five  wet-nurses  at  the 
different  nursings  during  the  day,  all  that  Avas  obtainable  being  taken  at  each 
feeding;  504  observations  were  made.  His  conclusions  are:  1.  The  largest 
amount  of  milk  .was  always  given  at  the  first  feeding  in  the  morning;  less  at  the 
last  feeding  in  the  evening;  during  the  day  the  amounts  varied  but  were  always 
less  tiian  those  given  in  the  morning  and  the  evening.  2.  The  percentage  of  fat 
in  the  milk  varied  in  inverse  proportion  to  the  amount;  that  is,  it  was  least  in 
the  morning  feeding,  a  little  greater  in  the  evening,  greatest  in  the  feedings  dur- 
ing the  day. 

The  second  part  of  the  Investigation  concerned  the  inlluence  of  diet  on  the 
percentage  of  fat  in  hunian  milk.  Contrary  to  the  opinion  of  other  investigators, 
especially  Moll,  St.  Engel  concludes  that  if  the  diet  of  a  nursing  woman  is  already 
sufficient,  any  addition  of  fat  or  other  food  stufls  has  no  effect  on  the 
percentage  of  fat.  G.  L.  Meigs. 

Suitability  of  Condensed  Milk  for  Infant  Feeding 

{■James  O.  .Jordan  and  Frank  E.  Alott.  Arn.  .lour.  I'ub.  ilyg.,  WIO,  xx,  391) 

An  investigation  was  undertaken  to  determine  whether  the  substitution  of 
the  common  varieties  of  condensed  milk  for  fresh  milk  and  cream  was  founded  on 
an  economic  basis  and  whether  the  substitute  was  suitable  for  infant  feeding. 
Jordan  and  Mott  first  analyzed  the  milks  as  sold  in  the  cans  and  from  the  results 
reckoned  the  fat  in  the  original  milk  from  which  the  condensed  milk  was  made. 
The  fat  content  was  taken  as  the  factor  of  chief  importance  because  on  it  the 
commercial  value  of  milk  is  calculated.  They  found  that  either  milk  of  abnor- 
mally low  grade  was  used  or  milk  from  which  a  portion  of  tlie  cream  had  first 
been  removed.  The  cost  of  condensed  milk  was  tlien  ascertained  by  determining 
the  price  per  quart,  provided  it  was  diluted  with  only  enough  water  to  make  the 
fat  3.35  per  cent  (the  standard  required  by  the  Massaclmsetts  law).  The  cheap- 
est milk  so  made  exceeds  the  price  of  ordinary  milk  and  in  some  instances  is  more 
than  the  price  of  certified  milk.  If  the  dilutions  advocated  on  the  can  are  made 
the  resulting  mixture  about  equals  a  mixture  of  plain  milk  with  one-third  to 
equal  parts  of  water.  The  greatest  interest  in  this  matter  arises  from  the 
employment  of  condensed  milk  for  infant  feeding.     If  diluted  as  directed  for  this 
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purpose,  the  resulting  mixture  is  an  imitation  nf  starvation  diet.  Tlie  manu- 
facturers could  not  have  advocated  the  employment  of  milk  so  diluted  without 
being  aware  of  its  small  food  value.  Tlie  foniiula  from  a  common  brand,  the 
"Red  Cross,"  for  a  baby  6  months  old  is,  fat  0.84  per  cent,  sugar  1.41  per  cent., 
cane  sugar  4.30  per  cent.,  proteids  0.87  per  cent.,  carbobydrates  0.15  per  cent., 
water  92.43  per  cent.  There  is  the  further  oljjcction  to  tlie  use  of  sweetened  milks 
in  the  added  cane  sugar.  Another  fact  of  imjiortance  is  that  while  a  few  of  the 
brands  were  found  sterile,  a  majority  contained  large  numbers  of  organisms  in 
many  packages.  The  authors  conclvidf  that  th"  only  legitimate  field  for  con- 
densed milk  is  that  of  supplying  a  pi-oduct  where  fresh  milk  is  not  available. 
The  misleading  statements  by  the  manufacturers  should  be  prohibited  by  law. 
Packages  should  bear  a  formula  for  diluting  with  water  so  tliat  the  resulting  mix- 
ture shall  not  be  below  standard   for  milk  solid  or  fat. 

Richard  M.  Smith. 

Hypothyroidism  in  Nurslings  and  in   Infants  After  Weaning 

{L.  M.  Spolvcrini.   Revue  d'hyg.  et  de  med.  Inf..  WtO,  ix,  Xo.  3,  p.  201) 

Spolverini  states  that  the  signs  of  diminished  thyroid  secretion  in  infants  do 
not  appear  until  the  end  of  the  first  year,  or  until  after  weaning.  This  he  ascribes 
to  substances  furnished  the  child  in  breast-milk.  He  includes  the  mammary 
glands  among  the  glands  of  internal  secretion,  influenced  by  the  thyroid,  and 
believes  that  diminished  or  increased  thyroid  secretion  in  the  mother  or  nurse 
affects  the  nursling. 

He  divides  infants  into  three  groups:  a.  Those  of  a  noimal  thyroid  secretion, 
namely  (1)  mother  or  nurse  and  child  with  a  normal  thyroid;  (2)  mother  or 
nurse  with  a  normal  thyroid  and  child  with  a  hypo-  or  hyperthyroidism;  (3) 
mother  or  nurse  with  a  slight  hyjio-  or  hyperthyroidism  and  cliild  with  a  normal 
thyroid.  B.  Those  infants  with  a  diminished  thyroid  secretion  having  for  a 
determining  cause  the  milk  of  the  mother  or  nurse  affected  with  insufficient 
thyroid  secretion,  and  for  predisposing  cause  a  congenital  hypothyroidism  in  the 
child,  c.  The  group  of  infants  with  increased  thyroid  secretion,  having  for  a 
determining  cause  the  milk  of  a  woman  afl'eoted  witli  hypertliyroidism.  and  for 
predisposing  cause  an  unstable  thyroid  secretion,  iisually  congenital  in  the  child. 

Spolverini  deals  entirely  with  children  showing  insufficient  thyroid  secretion 
and  has  studied  in  all  nine  patients,  five  of  whom  were  still  nursed  and  four 
already  weaned.  In  addition  four  normal  patients  were  used  as  controls.  Thyroid 
extract  was  given  in  amounts,  depending  on  the  severit.y  of  the  case  and  the  age 
of  the  child,  for  periods  of  six  days,  followed  by  a  day  or  more  of  rest.  Nursing 
mothers,  as  well  as  the  child,  were  given  the  drug.  All  patients  showed  a  marked 
improvement;  all  gained  weight,  but  those  infants  already  weaned  showed  first 
a  loss  of  weight.  Improvement  was  most  marked  in  the  nursling  whose  mother 
or  nurse  received  thyroid  extract  at  the  .same  time.  All  the  controls  showed  a 
loss  of  weight  during  the  treatment. 

Heredity  is  the  most  important  etiologic  factor,  and.  of  hereditary  influences, 
disturbances  of  thyroid  secretion  in  the  mother  hold  first  place.  Other  causes 
are  alcoholism,  tuberculosis,  malaria  and  syphilis  in  either  parent. 

As  the  most  important  diagnostic  signs  in  mild  cases,  in  adults  as  well  as 
children,  he  gives  the  following:  the  hard  edema,  often  transitory;  absence  of  the 
external  third  of  the  eyebrows;  falling  out  or  delayed  appearance  of  hair;  cold 
extremities;  sensibility  to  cold;  delayed  dentition;  constipation;  anorexia;  pro- 
pensity to  fatigue;  headache;  lack  of  muscular  tone;  pain  in  joints;  apathy; 
drowsiness;  absence  of  gain  in  weight,  or  occasionally,  on  the  other  hand,  obesity; 
and  retardation  of  mental  and  physical  development. 

In  all  these  cases,  mothers  as  well  as  children,  an  attempt  was  made  by  blood- 
serum  tests  to  prove  the  variation  of  the  complement  while  under  treatment. 
This  followed  the  line  of  work  undertaken  by  Tassin.  who  found  an  increase  in 
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the  serum  complement  of  thyroidectomized  dogs  and  rabbits  after  the  injection  of 
thyroid  extract. 

In  these  cases  Spolverini  was  unable  to  demonstrate  any  increase  in  the  com- 
plement after  the  administration  of  thyroid  extract.  He  did  show,  however,  that 
the  complement  in  the  blood  of  the  mother  and  of  the  nursling  was  nearly  iden- 
tical, but  when  the  child  was  taken  from  the  breast,  the  complement  in  the  blood 
of  the  child  showed  a  marked  diminution  from  that  of  the  mother. 

J.  Hebbebt  Young. 

Schematic  Representation  of  Infant  Feeding  for  Purposes  of  Instruction 
(C.  V.  Pirquet.  Ztschr.  f.  Kinderh.,  1910,  i,  No.  1,  p.  Ill) 

Based  on  the  fundamentals  as  taught  by  Camerer,  Heubner,  Czerny  and  Finkel- 
stein,  V.  Pirquet  shows  by  a  series  of  figures  the  essentials  of  these  new  ideas. 

Figure  I  represents  the  reactions  of  the  normal  child  to  increasing  amounts 
of  food.  As  indicated  there  is  ( I )  a  minimum,  the  smallest  amount  of  the  food 
necessary  for  the  infant  to  gain  weight;  (2)  an  optimum,  the  amount  it  can 
handle  with  the  greatest  advantage;  (3)  a  maximum,  the  tolerance  limit,  which 
is  the  greatest  amount  of  the  same  food  that  the  infant  can  take  care  of  without 
drop  in  weight  or  bodily  harm.  The  figure  shows  the  loss  in  weight  incident  to 
passing  either  beyond  the  maximum  or  staying  below  the  minimum.  As  long 
as  the  amount  of  food  is  kept  within  the  nutritional  range  there  can  be  no  danger 
to  the  child  ex  elimetitione.  The  second  figure,  practically  a  continuation  of  the 
first,  shows  the  effect  of  continued  overfeeding,  causing  an  acute  intoxication  with 
a  gradual  lowe/ing  of  the  tolerance  until  it  falls  far  below  the  minimum.  The 
food  that  in  smaller  amounts  could  have  nourished  the  child  acts  like  a  poison 
when  given  in  these  large  amounts. 

Figure  3  shows  the  beneficial  effect  of  reducing  the  food  to  a  minimum,  after 
over-feeding  has  produced  a  fat  indigestion;  explaining  how  with  one-half  the 
amount  of  the  original  food  an  infant  can  gain  weight,  when  before  it  was  stand- 
ing still. 

Figure  4  illustrates  a  more  severe  case  of  fat  indigestion,  in  which  reduction 
of  the  amount  of  milk  is  not  sufficient,  but  the  complete  withdrawal  of  food  is 
necessaiy  to  bring  the  tolerance  back  above  the  minimum,  so  that  a  large  enough 
amount  of  food  can  be  taken  care  of  to  produce  a  gain  in  weight. 

Figure  5  represents  the  result  of  waiting  too  long  in  a  case  such  as  is  illus- 
trated in  figure  4;  the  tolerance  has  been  allowed  to  drop  so  low,  that  nothing  can 
raise  it  above  the  minimum,  which  means  that  the  child  must  die  of  inanition, 
because  before  sufficient  of  the  food  can  be  utilized  to  supply  the  waste  it  will  act 
toxically. 

Figures  6  and  7  show  to  a  nicety  what  happens  during  an  infection  and  during 
periods  of  high  external  temperature.  The  tolerance  drops  markedly  and  unless 
the  food  is  reduced  in  the  same  measure  gastro-intestinal  disturbance  will  result. 

Figure  8  illustrates  the  advantages  of  breast-milk  in  the  therapy  of  gastro- 
intestinal disturbances.  The  tolerance  limit  is  indicated  for  mother's  milk  one- 
half  and  one-third  cow's  milk.  At  point  a  the  infant  is  exposed  to  high  summer 
temperature,  the  tolerance  for  the  food  that  it  was  taking  falls  far  below  the 
minimum,  and  only  long  days  of  starvation  would  bring  it  back  within  the  nutri- 
tional range.  By  giving  breast  milk,  however,  a  child  can  immediately  be  given 
quantities  necessary  to  produce  a  gain  in  weight. 

In  Figure  9  v.  Pirquet  illustrates  the  relative  low  tolerance  for  cow's  milk  of 
the  new-born  infant,  and  its  gradual  rise  with  increasing  age.  The  point  at 
which  the  tolerance  limit  of  a  certain  food  crosses  the  minimum  line,  is  the  at^e 
at  which  the  child  can  be  raised  with  this  food. 

As  V.  Pirquet  states,  this  contribution  is  a  mere  beginning,  but  a  very  excellent 
one,  and  one  that  will  do  much  to  make  the  teaching  of  the  difficult  subject  of 
infant  feeding  a  great  deal  easier  than  it  has  been  heretofore. 

H.  F.  Helmholtz. 
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Fig.  1.  Minimum,  optimum  and  maximum  of  food. 


Fig.  2.  Fatal  gastro-enteritis  due   to  ovur-feeding. 
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Fig.  3.  Therapy  in  beginning  fat-indigestion. 


Fig.  4.  Therapy  in  a  more  advanced  case  of  fat-indi»e.sti 
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Yi<^.  5.  Ineflfectiveness  of  therapy  when  instituted  too  late. 


Jnfdehnt  Exm^um 

Y 
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Fig.  G.  Lowering  of  tolerance  limit  by  an  acute  infection  in  a  breast-fed  child. 
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Fig.  7.  Lowering  of  the  tolerance  limit  by  external  heat  in  a  bottle-fed  child. 


Fig.  8.  Tolerance  limits  of  a  6  weeks'  old  infant.     The  curing  of  an  intercur- 
rent   disturbance   by    a    return    to    mother's   milk. 
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Fig.  9.  Tolerance  limits   of   a   new-born    infant   and   their  gradual   rise  when 
breast-milk  is  fed. 


Fig.  10.     Showing  the  effect  of  over-feeding  with  cow's  milk  in  the  new-born 
infant  and  improvement  from  breast-milk. 
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ACUTE    INFECTIOUS    DISEASES 

Experience  With  678  Tracheotomies  During   the  Years  1899-1908 

(./.  V.  Schippcrs,  Amsterdam.  Jolirh.  f.  Kiuderh..  JDJO.  Ixxii,  No.  '>) 
A  study  of  tliese  reports  tends  to  show  that  intubation  is  not  necessarily 
preferable  to  tracheotomy.  The  majority  of  the  cases  were  diphtheritic  laryngeal 
stenosis;  almost  invariably  "tracheotomy  inferior"  was  done,  while  a  limited 
few  had  "tracheotomy  superior."  Anesthesia  was  seldom  resorted  to,  and  mostly 
in  cases  in  which  very  strong  children  showed  great  resistance.  One  to  2  c.c. 
of  chloroform  sufficed  as  a  rule,  while  very  often  the  anesthesia  due  to  the  carbon 
dioxid  was  enough.  All  cases  were  fir.st  treated  with  antidiphtheritic  serum,  and 
also  when  possible  with  inhalations,  ice-bags,  warm  baths,  cold  sprays,  etc.,  to 
prevent  the  necessity  of  operation.  The  length  of  time  necessary  to  wear  the 
tube  was  interesting.  While  in  1899  the  average  length  was  five  days,  in  1908 
it  was  3.6  days.  The  time  the  400  cases  required  nursing  care  averaged  prac- 
tically three  weeks.  The  mortality  in  492  cases,  without  lung  complications  pre- 
ceding, was  18  per  cent.  Prognosis  was  of  course  clouded  by  lung  complications, 
and  by  the  duration  of  laryngeal  stenosis;  in  the  former  it  was  50  per  cent.  The 
mortality  of  patients  operated  on  was  no  higher  than  that  shown  in  intubation, 
and   the   latter   method   certainly   has   many   more  disagreeable   features. 

A.  C.   SoPER,  Jk. 

New  Views  Regarding  Treatment  of  Scarlatina 

(G.  Jochmann  and  G.  Micluielis.  Berl.  klin.  Wchnschr..  1010.  xlvii,  No.  20) 

These  authors  regard  the  streptococcus  as  the  chief  factor  of  scarlatina,  in 
apite  of  the  fact  that  in  a  majority  of  the  "foudroyant"  fatal  cases  streptococci 
are  not  found.  Their  therapy  is  directed  against  the  streptococcus  by  means  of 
vaccines  and  serums.  The  serums  of  INIarmorek,  Aronson,  von  Leyden  and  others, 
tried  in  recent  years,  have  been  of  no  particular  value.  Then  the  Wright  vaccine 
therapy  was  tried,  controlled  by  the  index  technic  in  130  cases,  only  establishing 
the  fact  that  the  index  to  streptococcus  is  low  in  scarlatina,  and  that  it  can  be 
raised  by  opsonic  therapy.  No  definite  therapeutic  benefit  was  seen.  The  serum 
was  injected  intravenously  in  the  worst  cases,  those  especially  which  had  a  bad 
prognosis  from  the  first,  and  subcutaneously  in  the  less  severe  ones.  A  combina- 
tion of  vaccine-therapy  and  serotherapy  was  tried  in  the  majority  of  the  130 
cases  (in  sixty-two,  to  be  accurate).  While  the  statistics  liere  given  did  not 
prove  anything  definite,  the  authors  feel  warranted  in  regarding  the  treatment 
as  a  success,  judging  from  considerable  experience  with  it.  The  day  of  the 
injection  seemed  to  make  no  difference.  In  a  few  cases  injurious  effects  of  the 
therapy  were  seen;  eight  had  urticarial  serum-exanthemata.  No  nephritis  was 
found  in  thirty-eight  patients  who  recovered.  This  therapy  seemed  of  little  or 
no  avail  in  the  severe  cases,  and  was  really  of  value  only  in  those  but  slightly 
affected   with   streptococcemia.  A.  ('.  Soper,  Jr. 


TUBERCULOSIS    AND    SYPHILIS 

The  Treatment  of  Tuberculous  Children  With  Large  Doses  of  Tuberculin 
(A.  Fuch.i,   Wicn.    Jahih.  f.   Kindcrh..  1010,   Ixxii,  No.   J) 

This  work  was  begun  in  1908  with  treatment  according  to  the  Schlossman 
technic,  and  the  dosage  was  generally  with  1  gm.  and  upward;  in  each  case  a 
small  dose  if  followed  by  no  reaction  was  succeeded  by  a  slightly  larger  one.  No 
injections  were  given  until  the  case  was  afebrile;  then  a  start  was  made  with  1 
c.c.  of  a  1-1000  solution  or  less;  if  in  forty-eight  hours  no  febrile  reaction  ensued 
another  injection  was  given,  of  twice  the  amount,  and  thus  the  technic  pro- 
ceeded by  steps.  If  fever  followed  an  injection,  the  next  time  the  same  dose 
was  given — or  a  smaller  one— and  not  until  the  case  was  afebrile  was  the  orifTinal 
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dose  returned  to.  As  a  rule,  about  two  niontlis  was  necessary  to  raise  the  dosage 
to  1  {^m.  Delay  of  tlie  imniuiii/.ation  process  was  seen  in  lung  complications;  an 
occasional  case  oll'ered  special  resistance  and  an  inconceivably  small  dose  caused 
the  worst  reaction,  so  that  finally  the  treatment  was  stopped.  No  improvement 
was  seen  in  any  case;  in  general  liie  condition  was  made  worse.  In  the  method 
here  used,  no  therapeutic  effect  was  seen  in  the  surgical  cases;  in  some  cases, 
indeed,  an  exacerbation  of  the  disease  was  seen,  with  propagation  to  other  parts 
of  the  body.  The  same  was  true  of  pulmonary  tuberculosis.  Peculiar  anaphy- 
lactic skin  reactions  occurred  with  great  regularity  in  "local"  injections. 

A.  C.  SoPEB,  ,Jk. 

Colles'  Law  and  the  New  Syphilitic  Facts 

(\V.  Knopfelntacher  and  11.  Leiiiidorf.  Jalub.  f.  Kimlerli.,  J!)  10,  Ixxi,  A'o.  2) 
This  work  deals  with  the  question  wiiether  hereditary  syphilis  is  a  placental 
or  a  germinal  transmission  of  infection,  helping  to  clear  up  the  theories  on  the 
basis  of  the  discovery  of  the  specific  microorganism.  Matzenauer  and  others 
discussed  tiiis  fully,  earlier,  and  seem  to  have  decided  more  in  favor  of  a  placental 
than  a  germinal  transmission.  Three  points  are  considered:  1.  Inflammatory 
changes  in  the  placenta  and  umbilical  cord  are  very  common  even  if  not  pathog- 
nomonic. 2.  Spirochetes  are  found  in  the  fetal  parts,  and  especially  in  the  fetal 
ovaries  and  testicles,  although  not  yet  demonstrated  in  such  parts  in  the  adult. 
Of  especial  interest  is  the  finding  of  the  spirochete  in  the  placenta — seldom  in  the 
maternal  parts,  but  more  generally  in  tlie  fetal;  nevertheless,  no  sure  conclusions 
are  possible  as  to  the  exact  origin  of  hereditary  syphilis.  3.  The  Wassermann 
reaction  was  positive  in  62  per  cent,  of  116  women  whose  children  had 
hereditary  syphilis.  These  were  divided  into  two  groups,  of  whom  the  first  had 
not  shown  demonstrable  syphilis  and  the  second  had;  group  1  had  59  per  cent, 
positive  and  group  2  had  72  per  cent.  They  conclude  that  the  mothers  of  syph- 
ilitic children,  whether  denying  syphilis  or  not,  showed  practically  the  same 
response  to  the  Wassermann.  Also,  the  number  of  births  of  syphilitic  ciiildren  i)er 
woman  was  no  factor;  only  women  bearing  eight  or  more  showing  a  lower  per 
cent.  (46  per  cent.).  The  percentage  varies  from  90  i)er  cent,  positive  in  women 
examined  a  short  time  after  the  birth  of  a  syphilitic  child,  to  40  to  50  per  cent,  of 
those  examined  many  years  after  such  births.  Probably  all  such  react  the  same 
as  syphilitic  patients.  Also,  syphilis  is  believed  to  be  transmitted  by  and  from 
the  mother,  and  not  by  paternal  germination.  The  evidence  that  without  excep- 
tion all  children  with  licredilarv  lues  are  infected  ex  niatre  and  by  the  placental 
route  stands  fast  and  is  not  to  be  confuted;  and  the  possibility  of  a  paternal 
origin  must  be  regarded  with  greater  incredulity  than  before. 

A.  C.  SoPKR.  Jr. 

Hereditary  Syphilis  and  the  Wassermann  Reaction 

{P.  Mulzer  mul  11'.  Michavlifi.  lierl.  klin.  Wclitischr..  I'.UO.  xlmi.  Xo.  .iO) 
The  patients  chosen  were  all  .syphilitic,  or  supposed  to  be;  the  majority  were 
infants  (excluding  new-born);  forty-four  i)atients  witii  manifest  syphilis  showed 
forty-two  positive  and  two  negative  Wassermann  reactions.  Also,  in  fresh  con- 
genital .syphilis,  95  per  cent,  were  positive.  In  this  last  group  were  three  espe- 
cially interesting  cases ;  one,  a  child  2  months  old,  had  given  a  negative  Wasser- 
mann reaction  three  weeks  before  the  outbreak  of  the  syphilis,  i.  e..  while  it 
yet  showed  no  syphilitic  symptoms.  'I'he  serologic  examination  was  made  because 
the  mother  had  rigid  pupil-reflex  and  the  father  was  in  an  insane  asylum  with 
cerebral  softening.  In  this  case  with  the  onset  of  syphilitic  symptoms  came 
the  first  positive  reaction.  The  same  was  true  of  a  second  patient 
whose  two  older  sisters  were  syphilitic  and  who  nevertheless  showed  no  symp- 
toms; at  first  negative,  the  reaction  was  positive  only  later,  when  a  eoryza  had 
begun.  A  third  patient  was  examined  because  it  was  a  7  months'  birth  and  the 
father  was  syphilitic.  The  serum  reaction  was  positive  although  no  syphilitic 
symptoms   were   present.     The  cases   of   latent   hereditary   syphilis   were   equally 
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interesting.  Positive  reaction  was  found  in  59  per  cent.  Referring  to  the 
patients  treated,  it  could  not  be  demonstrated  that  a  negative  reaction  was  pro- 
duced; of  nineteen  patients  only  six  showed  first  a  positive  and  later  a  negative 
reaction.  Conclusions:  of  mothers  of  syphilitic  infants  90-100  per  cent,  react 
positively;  this  is  also  true  of  women  who  within  four  years  have  borne  syphilitic 
children.  Also,  symptomless  children  of  syphilitic  mothers,  showing  negative 
reaction  shortly  after  birth,  show  a  positive  reaction  a  few  weeks  later,  and 
mostly  at  the  onset  of  syphilitic  symptoms.  A.   C.  Sopeb,  Jb. 


GASTROINTESTINAL  SYSTEM 

Baderiology  of  Bacillary  Dysentery 

(A.  L.  Kendall.  Bostoii  Med.  and  Surg.  Jour.,  1910,  clxiii,  398) 
Kendall  states  briefly  the  principles  underlying  the  activity  of  the  dysentery 
bacillus  as  associated  with  the  disease,  bacillary  dysentery.  The  foundation  for 
the  work  rests  on  these  principles:  1.  Bacteria  in  presence  of  protein  and  fer- 
mentable carbohydrate  act  on  carbohydrate,  in  the  vast  majority  of  cases  attack- 
ing the  protein  only  sufficiently  to  satisfy  their  nitrogen  requirements.  2.  In  the 
body  carbohydrate  also  can  be  used  to  prevent  metabolism  of  nitrogen.  3.  Dysen- 
tery bacilli  attack  fermentable  carbohydrate  in  preference  to  protein.  4.  Bac- 
teria attacking  protein  form  toxic  putrefactive  products,  but  not  if  grown  in 
media  containing  carbohydrate  which  they  can  utilize.  The  products  of  the 
dysentery  bacillus  which  are  harmful  are  largely  protein  decomposition  products 
and  can  be  prevented  by  utilization  of  sugar  instead.  5.  The  blood  of  normal 
human  beings  contains  about  0.2  per  cent,  dextrose.  6.  The  normal  sugar  for  man 
is  lactose,  an  animal  sugar.  It  is  utilizable  by  few  bacteria  except  those  of 
intestinal  origin.  The  bacterial  flora  of  the  intestinal  tract  in  bacillary  dysentery 
is  putrefactive,  because  of  the  small  amount  of  sugar  present.  This  is  also  true 
within  the  body,  for  the  dextrose  is  early  used  up,  especially  if  the  patient  is  on 
starvation  diet.  The  remedy,  bacteriologically  speaking,  is  to  add  an  excess  of 
sugar  to  the  intestinal  tract  and  restore  the  normal  amount  of  dextrose  to  the 
blood.  Chemically  pure  dextrose  can  be  supplied  in  2.5  per  cent,  strength  in 
normal  saline  solution,  given  subcutaneously.  This  furnishes  fuel  to  be  used 
immediately  by  the  body  and  also  food  for  the  invading  organisms,  thus  sparing 
the  body  tissue.  Feeding  lactose  by  mouth  (5  per  cent,  solution)  brings  about  a 
similar  change  in  the  intestinal  bacteria,  converting  a  putrefactive  into  a  fer- 
mentative type  and  producing  lactic  acid,  an  antagonist  to  the  dysentery  bacillus. 
Coincidently  with  this  change  the  intestinal  flora  approaches  that  of  normal 
infants — B.  bifidus  and  B.  acidophilus  begin  to  appear  in  the  stools.  These  organ- 
isms also  produce  lactic  acid,  still  further  antagonizing  the  dysentery  bacillus. 

RiCHABD  M.  Smith. 


CIRCULATORY    SYSTEM 
Blood-Pressure  in  Childhood 

(Fr.  Wolfensohn-Eriss.  Arch.  f.  Einderh.,  1910,  liii,  Nos.  JfG.) 

The  author  studied  the  blood-pressures  of  350  children  in  order  to  determine 
the  normal  blood-pressure,  and  the  influence  on  it  of  age,  size  and  weight.  The 
children  varied  in  age  from  a  few  weeks  to  14  years  and  the  blood-pressure  from 
80  to  113  mm.  of  mercury. 

The  author's  conclusions  are:  1.  The  blood-pressure  increases  in  direct  propor- 
tion to  the  age,  size  and  weight.  2.  Age  alone  has  no  influence  on  tlie  blood-pres- 
sure, which  depends  rather  on  the  size  and  weight.  3.  Sex  has  no  influence  on 
blood-pressure,  provided  size  and  weigiit  are  the  same.  The  author  also  studied  the 
blood-pressure  of  sixty-five  sick  children,  but  found  that  the  number  Avas  too 
small  to  allow  of  any  conclusions.  In  eight  cases  of  tuberculosis,  and  in  ten  cases 
of  bronchitis   the  blood-pressure  was  normal   for  the  age.  G.  L.  Meigs. 
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IJeports  of  |)(ist-iiin!-tL'iii  rnulin.i^s  slniwiiii;-  pyloric  steiidsis  with  liypor- 
trophy  of  the  inuseiihUuie,  which  was  helievetl  to  be  congenital,  are  found 
in  the  literature  as  early  as  1841.  Osier  and  Scudder  accept  references 
even  much  earlier.  Landerer  collected  reports  of  ten  such  cases  in  1879. 
and  later  Maier  reported  twenty-one  cases  found  by  himself  in  the  dead- 
house.  Xone  of  these  was  in  an  infant.  In  1887  Hirschsprung  of  Copen- 
hagen reported  two  cases  in  infants,  and  practically  placed  the  condition 
in  the  category  of  recognized  pathologic  lesions.  Since  that  time  a  con- 
siderable literature  on  the  subject  has  develo])ed. 

In  1896  F.  Schweyzer^  first  suggested  operative  treatment  for  the 
relief  of  the  obstruction  either  by  diviilsion  or  gastro-enterostomv. 

In  1897  Stern-  operated  on  the  lirst  patient  with  unfortunately  a  latal 
result.  In  1898  Willy  Meyer  operated,  using  a  Murphy  button,  also  with 
a  fatal  termination.  In  1898  Lobker  first  operated  successfully  on  a 
child  eleven  weeks  old.  In  1901,  M.  St-hmidt'*  collected  from  the  liter- 
ature eight  cases  of  gastro-enterostomy  for  congenital  pyloric  stenosis 
with  four  recoveries  and  four  deaths  and  one  case  of  pyloro])lasty  with 
death. 

Practically,  then,  the  operative  treatment  of  congenital  pyloric 
stenosis  is  little  more  than  ten  years  old. 

Pfaundler*  in  1897,  after  the  report  of  Stern's  unsuccessful  case, 
investigated  and  reported  fully  on  this  subject.  His  article  is  a  severe 
criticism  of  Stern's  work.  Pfaundler  comes  to  the  conclusion  that  there 
is  no  warrant  for  assuming  the  existence  of  an  organic  congenital  pyloric 
stenosis.  He  believes  that  in  the  cadaver  of  an  infant  a  permanent  con- 
traction of  the  musculature  at  the  pylorus  can  persist  even  after  death, 
which  may  appear  as  a  hyperplastic  tumor  obstructing  the  lumen.  He 
believes  that  the  cases  of  congenital  pyloric  stenosis  reported  by  Hirsch- 
sprung and  Stern  and  others  arc  to  be  explained  in  this  way. 


*  Read  in  the  Section  on  Diseases  of  tliililren  of  the  American  Medical  Asso- 
ciation, at  the  Sixty-first  Annual  Session,  liekl  at  St.  Louis,  .June,  1910. 

1.  Schweyzer,  F.:  New  York  Med.  Jour..  Nov.  21.  ISno. 

2.  Deutsch.  med.  Wchnschr.,  1898.  No.  .38.  p.  (iOl. 

3.  Schmidt,  M.:   Arch.  f.  klin.  Cliir..  1901.  Ixiii.  OTC. 

4.  Pfaundler:   Wien.  klin.  Wchnschr..   1S98.  No.  4.").  j..   1025. 
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Pfaundler's  erroneous  and  fantastic  conception  of  this  condition  has 
done  much  harm  and  lias  misled  many  pediatrists  into  regarding  the 
cases  of  true  hypertinpliic  stenosis  as  cases  of  spasm  and  has  prevented  in 
this  way  the  more  general  adoption  of  the  early  and  ])roper  operative 
treatment.  Thomson-"'  in  1897  came  to  much  the  same  conclusion.  He 
must  have  changed  his  views  IjiIim-.  hdwever.  as  he  has  since  had  his  col- 
league. Stiles,  operate  in  many  of  his  (ascs.  TTeubner  and  Ids  followers 
at  first  regarded  the  condition  as  due  in  iivloric  spasm,  and  Mikulicz  in 
the  first  edition  of  the  Von  Bergmann-liniiis-.Mikulicz  liandhook  of 
surgery  stated  that  he  had  not  encountered  the  condition  and  was  not 
prepared  to  discuss  the  question  as  to  whether  an  operation  was  war- 
ranted or  not. 

Pfaundler  in  his  first  paper  had  gone  so  far  as  to  state  that  "in  none 
of  these  cases  was  there  anv  warrant  for  a  serious  operation."  Trauten- 
roth®  reports  a  case  in  \\  hiili  operation  was  successfully  done  and  collects 
reports  of  twelve  cases  from  the  literature  with  seven  recoveries  and  live 
deaths.  He  believes  that  there  is  a  characteristic  symptom-complex  in 
young  infants  due  to  a  congenital  pyloric  obstruction,  and  that  a  suHicieiit 
number  of  cases  have  been  carefully  observed  to  warrant  the  conclusion 
that  the  obstruction  is  organic. 

In  1903  Walter  Freund'  of  Breslau  reports  six  cases  olisei'vrd  in  tlie 
Breslau  clinic  and  reviews  the  subject.  In  1905  Wachenheim^  puljlislied 
a  paper  on  hypertrophy  and  stenosis  of  the  pylorus  in  infants,  wliicli 
was  read  before  the  pediatric  section  of  the  Xew  York  Academv  of  ^fedi- 
cine.  He  collected  reports  of  about  sixty  cases  from  the  literature.  He 
reports  a  fatal  case,  giving  the  post-mortem  findings,  and  concludes  that 
in  his  case  an  operation  would  have  been  the  only  hope.  He  believes  that 
cases  of  congenital  pyloric  stenosis  can  be  divided  into  three  groups : 

1.  Those  of  infants  which  live  for  some  years,  even  to  adult  life,  with 
more  or  less  symptoms  of  obstruction  due  to  a  stenosis  of  moderate 
degree. 

2.  Those  of  infants  which  present  symptoms  of  pyloric  obstruction 
which  disappear  spontaneously. 

3.  Cases  of  infants  which  either  die  wiihin  a  few  weeks  of  inanition 
or  are  relieved  of  an  almost  total  obturation  liy  surgical  measures. 

Wachenheim  couhl  collect  reports  of  thiity-two  ojX'rations  with  iifteen 
cures  and  seventeen  deaths.     In  llMi.")  S(  iKhler"  icpoi-ts  from  tlie  literature 


5.  Thomson:  Scot.  Med.  and  Surg.  .lour.,  .lunc.  l.S!»7. 

6.  Trautenroth:  Mitt.  a.  d.  Gronzgeb.  d.  .Med.  ii.  (  liir..   I!t02,  ix,  724. 

7.  Freund,  W.:   Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  (  liir..   1903,  xi,  Xo.  2. 

8.  Wachenheim:   Am.  Jour.  Med.  Sc,  1005,  cxxix,  630. 

9.  Scudder,  C.  L.,  and  Quinhy,  W.  C:  Stenosis  of  the  I'ylorus  in  Infancy:  An 
Analysis  of  115  Cases.  Tlie  .lournal  A.  M.  A..  May  27,  1!J05.  p.  1665,  June  3. 
1905,  p.  1742. 
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1  IT)  cjiscs  ill  which  liriy-niiic  imlicnls  wci-c  op'Tiitcd  (in  ;  ono  patient  twice; 
I'di'ty  hy  u;isli-(i-cnlci-(is((iiii\ .  wilh  I  wcnl  \ -mic  deaths;  eleven  hv  dixiiUinn. 

with    roiii-  deaths;  eiiiht   hy  |iy hji'oplasty,  wilh   four  (h'allis,  and  < fatal 

case  of  pylorcslomy.  In  IDOC.  Canlley  and  Stiles'"  present  very  I'idl  and 
vahiahk'  papei's  in  a  synipusinni  on  this  suhjeet.  Cautley  lias  |)nhlislie{l 
several  times  on  this  suhjeet,  in  ISiis  I'epoif  in<(  two  eases  and  e()||ectin<,' 
reports  of  seventeen  from  the  literalnre;  and  writin<,^  a<iain  in  l!t<):i,  when 
he  was  ahle  to  colleet  fifty  cases;  in  his  paper  of  lllOfi  lu'  states  that  the 
condition  is  mueli  more  conimon  than  generally  hejiexcd.  I|c  himself  lias 
had  sixteen  eases  and  helieves  that  he  could  piohahlv  collect  re])orts  of 
I'ldin  100  to  150  from  the  literature. 

Stiles  reviews  the  sul)ject  esi)ecially  fiom  the  sur<,deal  slandpoiiit  and 
ie])OTts  twenty-two  cases  operated  on  hy  InmselF.     In  ]!)()S  P.mits  of  ( 'leve- 


Fig.  1. — Drawing  of  stoiiiaeli  of  a  ciiikl  that  died  at  age  of  !>  weeks,  suffering 
from  congenital  stenosis  of  pylorus.  Breast-fed  until  3  weeks  old,  during  wliicii 
time  yiere  was  persistent  vomiting.  Weight  at  hirth,  TYj  pounds;  weight  at 
death,  6V2  pounds.  Note  cranberry-sized  swelling.  A,  at  pylorus;  B,  duodenum; 
C,  stomach.  (From  Rush  ]\Iedical  College  Patliological  Museum.)  Drawings 
made  by  Miss  M.  von  Stoesser. 

land  read  hefore  the  American  Surgical  Association  a  ]iaper  on  infantile 
hypertrophic  stenosis  of  the  pylorus.  He  collected  reports  of  114  cases, 
with  fift3'-three  recoveries  and  sixty-three  deaths.  In  1908  Cautley  pre- 
sents a  further  contribution  to  this  subject. ^^  His  paper  is  on  the  pathol- 
ogy of  congenital  liypertrojiliy  of  the  pvloiais  in  relation  to  treatment. 
He  says ; 

Accepting  the  view  tiiat  tliere  is  siieii  a  i-ondition  as  pyloric  spasm  in  infants, 
there  is  no  evidence  that  spasm  could  cause  hypertrophy.     Spasm  of  the  pylorus 


10.  Cautley  and   Stile-.:    IJril.   Med.  .I.nir..  Oct.    l.'J.   liMHI.  p.  !i:{0. 

11.  Cautley:    F.rit.  Med.  Jour..  Feb.  8,  I'JOS,  p.  323. 


ss  .1.1/ /;/.•/( MA    -/oi  h'\AL   or   i)isi:\si:s   or   <'iiii.nin:\ 

(Iocs  occur  at  all  ages,  luit  it  does  not  prmiucc  llu'  coiulit  ion  ui  li\  perl  idpliy  wliicli 
is  peculiar  to  the  first  few  weeks  of  life.  Recovery  fi<'in  pvloric  spasm  iiiidcr 
uuHiical  treatuient  in  cases  mistaken  for  true  liypertroi)liy  lias  led  tn  an  unduly 
favorable  estimate  of  tiie  value  nf  mcdicai  '.reatincnt  in  true  liypfrtrojihy.  Tnu- 
hypertrophy  varies  fnun  a  degree  wliicdi  is  fatal  unless  Kdicvcd  snrgi rally  lo  a 
slight   hyperplasia   which   is   conipatilile  willi    lite 

CaiilU'v  rcii'ard.s  it  as  of  \ilal   iiiipoiiaiicc  to  diiTcfcntiato  spasm   fioiii 
hv])eitini)liy.      Ill'  uf.tics  that  \\\v  iiicclical  trcaliDfiit  of  true  liy|>(M  t  lopliy 


* 


Fig.  2. — Longitudinal  section  through  A,  hypertrophied  tumor  mass  at 
pylorus;  B,  duodenum  and  (c)  stonuich,  showing  (D)  the  normal  longitudinal 
folds  of  mucous  memhrane  hypertrophied  in  pyloric  region  of  the  stomach  from 
stomach  shown  in  Figure  1.  E  shows  area  from  which  tissue  was  taken  for 
microscopic   section  as  shown    in    l'"igure  ;i. 

should  not  be  unduly  prolonged.  Koplik^-'  of  Xcw  York  writes  on  con- 
genital pyloric  spasni  and  congenital  stenosis  of  the  pylorus  in  infants. 
He  reports  a  number  of  cases  of  pyloric  spasm  and  several  of  pyloric 
stenosis,  in  two  of  which  the  ])atients  were  operated  on  l)y  his  surgical 
colleague  at  the  Mount  Sinai  Hospital,  Dr.  Lilienthal,  with  one  recovery 
and  one  death.  In  the  fatal  case  the  patient  died  of  a  middle-ear  infec- 
tion which  was  operated  on  and  drained. 


12.  Koplik:  Jour.  Am.  .Med.  Sc,  July,  litOS,  p.  1. 
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This  brief  sketcli  oT  the  literature  I  have  ohtaiiici!  IKnii  reviewing  tlie 
subject  in  my  own  library.  It  contains,  however,  the  inipoi'tant  steps  in 
the  development  of  our  present  knowlcdoe  of  the  siilijc(  1.  1  ha\e  operated 
on  four  patients  witli  three  recoveri<>s  and  one  dcalli. 

1  shall  attenqit  frcm  my  own  experience  and  from  a  review  of  the 
literature  to  analyze  the  faets  and  to  present  for  consideration  an  estimate 
of  the  value  of  and  indications  for  surgical  interference  in  congenital 
pyloric  stenosis. 

INDICATIONS    FOR    OPKUATION 

1.  The  Existence  of  a  True  Hypcrtrojiliij. —  In  the  ])atients  on  whom 
1  have  operated  I  have  found  exactly  the  same  conditions  in  each  case; 
they  were  as  alike  as  so  many  peas.  There  was  a  hard  cartilaginous 
tumor  at  the  pylorus  al)ont  the  size  and  shape  of  a  cranberry  (Figs.  1 
and  2).  Cunningham  lias  slmwn  in  his  studies  of  this  subject  that  the 
pylorus  in  infancy  is  well   marked,  forming  a  distinct  7uass  of  muscle 


Fig.   4. — Subject    fioni    wiiit-li    spfcimen    shown    in    Figure    1    wns   taken.      i 
siiows  clearly  the  peristaltic  waves  of  stomach. 


tissue  easily  differentiated  from  the  stomach  and  duodenum  :  at  the  same 
time,  as  I  have  had  the  opportunity  of  proving  to  myself,  the  normal 
infant  pylorus,  whether  contracted  or  relaxed,  presents  nothing  like  the 
distinct  tumor  mass  of  the  case  of  congenital  hypertrophy  which  produces 
stenosis.  Under  the  mici-oscope  the  tumor  is  due  to  a  greatly  hypertro- 
phied  muscularis,  both  layers  being  involved,  but  most  of  the  thickening 
is  due  to  hypertrophy  of  the  circular  muscle  layer  (Fig.  3).  Anyone 
who  has  seen  a  typical  case,  either  at  operation  or  post  mortem  and 
especially  if  he  has  studied  a  microscopic  section,  can  have  no  doubts  as 
to  the  existence  of  a  congenital  organic  byjK'i trophy  of  tlie  ])ylorus  pro- 
ducing stenosis.    Pfaundler's  views  are  to-day  no  longei'  icnalde. 

2.  The  Symptom-Complex . — T  shall  not  go  into  this  very  fully,  as 
you  of  the  Section  on  Diseases  of  Children  arc  much  l)eiter  prepared  to 
draw  this  picture  than  I.     The  symptoms  come  on   from  a  few  days  to 
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six  weeks  oi'  more  al'tei'  liiitli.  'I'lii'X  coiisisl  of  \ miiit  iiiii'  alter  feecliii^T, 
\\lii(li  al  lii'sl  may  lie  irie-iulai'  Imt  which  liiaduallv  liecomes  reguhir  and 
persistent.  Thv  xomitiiiL;  is  fnicihh'  and  |ii-(i  je;t  ile.  The  cliild  loses 
weight,  even  after  change  of  diet:  as  (he  ((imlilion  progresses  visihlo 
peristalsis  can  be  seen,  sometimes  of  such  an  exaggeiated  charactei-  tliat 
it  can  he  easily  seen  and  photographed  (  l-'ig.  I  ).  The  child  l)ecomes  more 
and  more  emaciated  (Fig.  '> )  ;  in  n  fail'  propoition  of  eases  a  distinct 
sniaU.  liard.  hrm  tumor  can  he  felt  at  the  pyhirus.  'I'^is  is  not  hy  any 
means  constant  and  a  posit  i\c  diagnosis  must  not  he  wiHielil  hccause  of 
its  absence. 

3.  Other  Condilioiis  Wlildi  Sim  itlnlr  I'l/hiric  Slniosls. —  ri!(h)uhtedly 
other  conditions  than  an  organit-  stenosis  at  tlie  pyhu'us  can  givi'  much 
the  same  picture.  Spasm  of  the  [)yh)rus  from  ;iny  cause  can  j)r()duce 
vomiting,  peristalsis  and  loss  of  weight.  The  sym])toms  are  seldom  as 
severe  and  persistent  as  in  cases  of  organic  obstruction.  The  vomiting 
is  seldom  as  forcible,  tlie  peristalsis  is  seldom  as  marked,  and  the  i)yh)iic 


Fiji'.  .5. — C  hild  witli  eunguiiital   pyloiie   ^tciio^is  sliuwiny-  high  grade  of  eiiiaci- 
iitioii  and  dilatation  of  stoniacli.      (Frank  X.  Wall's  case.) 


contraction  is  seldom  as  palpal)le  as  in  organic  obsti'uction.  Persistent 
vomiting  in  infancy  from  improper  feeding  might  simubite  or  rather 
suggest  the  possibility  of  stenosis. 

4.  Differentiaiion  from  Other  Conditions!. — The  differentiation  in  a 
given  case  which  can  Ije  observed  for  some  time  must,  1  think,  be  deter- 
mined by  excluding  other  causes  of  vomiting,  such  as  imjsroper  feeding, 
by  careful  attention  to  the  child's  diet.  With  the  possibility  of  pyloric 
spasm  in  view,  unless  the  condition  of  the  child  when  first  seen  demands 
immediate  operative  relief,  the  stomach  can  he  washed  out.  proper  feed- 
ing instituted  and  the  case  watched  for  some  days  in  order  to  establish 
a  positive  diagnosis.  A  suflficiently  definite,  clinical  diagnosis  can  be 
made  of  pyloric  obstruction  if.  aftt'r  eliminating  such  possibilities  as 
improper  feeding  and  giving  the  infant  tlie  benefits  of  gastric  lavage  and 
proper  diet,  the  vomiting  persists  and  visible  perist<Usis  of  the  stomach 
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can  be  iiiafle  out  with  routimicd  loss  of  wei^iit  and  ])rofrrcssive  weakness. 
Of  course,  if  a  distinct  pvl(M-ic  tumor  can  he  felt,  it  makes  the  diasfnosis 
all  the  more  certain. 

5.  Trcaliiicnf. — Aftei-  a  delinite  diagnosis  has  heen  made,  what  should 
he  the  treatinei:t  ?  In  answi'r  to  this  T  shonld  say  "oj'erative  relief  in  all 
eases/'  It  is  especially  io  empliasize  this  advice  that  I  present  this  paper. 
The  surgical  treatment  of  stomach  lesions  has  progressed  so  far  that  we 
can  say  that  a  patient's  chances  of  cure  in  any  case  of  obstruction  of  the 
pylorus  is  much  greater  with  surgical  ihan  without  surgical  aid  :  and  this 


Fig.  (j. — Picture  of  child  5  }"ear.s  old  on  wlioin  a  gastro-enteror-toriiy  was  per- 
formed by  the  author  when  the  patient  was  5  weeks  old,  on  account  of  a  congen- 
ital pyloric  stenosis.  Boy  is  in  excellent  health  and  no  untoward  symptoms 
whatsoever. 


is  equally  true  whether  the  obstruction  is  due  to  the  scar  tissue  of  ulcer 
or  the  new  growth  of  a  malignant  neoplasm  or  the  thickei.ed  musculature 
of  a  congenital  pyloric  stenosis. 

The  unfoitunate  and  discredited  views  of  Pfaundlcr  have  even  to-dav 
some  influence  and  because  of  them  many  ir.fants  with  the  typical  picture 
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of  organic  pyloric  obstruction  are  allowed  to  waste  away  and  die  while 
the  hopeless  effort  is  being  made  to  cure  the  condition  by  diet  and  internal 
medication. 

To  those  who  have  seen  both  tlie  clinical  picture  and  the  operative 
and  post-mortem  findings  in  these  cases,  there  is  no  longer  any  question 
about  the  existence  of  a  definite  organic  obstruction  as  the  cause  of  the 
clinical  picture;  and  it  is  also  quite  as  clear  that  the  only  hope  of  relief 
is  some  surgical  operation  which  will  overcome  the  obstruction. 

6.  Operation.— Vlhat  form  of  surgical  treatment  should  be  adopted? 
This  can  be  answered  to-day  with  a  good  deal  of  positiveness.  In  the 
early  work  on  these  cases  a  number  of  divulsions  of  the  pylorus  were  done 
—the  so-called  Loreta  operation.  It  was  soon  found,  however,  that  this 
was  not  a  reliable  procedure;  that  many  of  the  patients  who  were  appar- 
ently cured,  relapsed,  so  that  the  divulsion  operation  has  been  quite  gen- 
erally discarded.  There  remain  practically  but  two  methods  to  consider, 
pyloroplasty  and  gastro-enterostomy.  Pyloroplasty  has  a  number  of 
advocates.  It  leaves  the  stomach  and  intestinal  canal  more  nearly  normal 
than  does  gastro-enterostomy,  which  leaves  a  loop  of  bowel  between  the 
pylorus  and  the  new  opening,  which  is  to  a  certain  extent  side-tracked 
from  the  rest  of  the  alimentary  canal.  Pyloroplasty  is,  however,  difficult 
to  do  in  the  presence  of  such  a  great  thickening  of  the  muscularis  at  the 
pylorus ;  and,  inasmuch  as  the  objection  just  mentioned  to  gastro-enter- 
ostomy is  more  theoretical  than  real,  and  inasmuch  as  gastro-enterostomy 
can  be  done  so  rapidly  and  safely  by  modern  surgical  technic,  it  has  grad- 
ually become  the  favorite  operation  for  the  relief  of  most  forms  of  pyloric 
stenosis.  Pyloroplasty,  and  especially  the  Finney  modified  pyloroplasty, 
are  well-recognized  surgical  procedures  in  this  condition,  and  have  a  num- 
ber of  advocates.  There  can  be  no  doubt,  however,  that  there  is  greater 
danger  of  recurrence  of  symptoms  due  to  a  recurrence  of  the  obstruction 
after  pyloroplasty  than  after  gastro-enterostomy. 

7.  Technic  of  Gastro-Enterostomy. — This  presents  no  special  diffi- 
culties in  these  cases  to  one  who  has  had  some  experience  with  them.  The 
infant's  intestines  and  stomach  are  of  course  very  small,  and  special 
instruments  are  desirable.  Very  small  forceps  and  very  small  intestinal 
and  stomach  clamps,  which  will  exert  no  dangerous  pressure  on  the  vis- 
cera, should  be  employed.  The  posterior  no-loop  operation  with  clamps 
should  be  made  with  the  needle  and  thread;  no  mechanical  device  like  the 
Murphv  button  can  be  eftiployed  because  of  the  small  caliber  of  the  infant 
intestine.  Ether  is  the  anesthetic  of  choice  in  these  cases,  and  when  pos- 
sible the  stomach  should  be  washed  out  just  before  the  operation  and  suf- 
ficient fluids  introduced  into  the  child's  system  by  rectal  injections  and, 
if  nece^sarv,  physiologic  salt  solution  subcutaneously.  A  skilled  operator 
can  do  a  ^gastro-enterostomv  in  from  twenty  to  twenty-five  minutes. 
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Special  care  should  be  taken  to  secure  a  good  closure  of  the  abdominal 
incision,  which  should  be  of  course  in  the  mid-line  above  the  umbilicus 
and  of  sufficient  length  to  permit  of  rapid  operating.  I  mention  this 
point  because  many  of  these  children  are  in  such  poor  general  condition 
that  wound  healing  is  apt  to  be  slow  and  insecure  and  postoperative 
hernia  may  occur. 

8.  After-Treatment. — This  is  important.  The  child  should  be  given 
normal  salt  solution  per  rectum,  and  if  this  is  not  well  retained,  to  supply 
subcutaneously  the  fluid  whi(  h  is  so  much  needed  by  these  little  patients. 
Within  six  or  eight  hours  after  the  operation  water  and  milk  can  and 
should  be  given  by  mouth.  Usually  this  wall  be  well  borne  and  the  child 
will  begin  to  improve  from  the  first  day.  There  is  no  danger  from  leakage 
at  the  gastro-intestinal  opening  from  early  feeding,  as  the  modern  technic 
insures  a  perfectly  water-tight  joint  and  wound  healing  goes  on  much 
more  rapidly  if  the  child  is  fed  early. 

9.  Prognosis. — This  depends  almost  entirely  on  the  condition  of  the 
patient.  There  is  little  mortality  from  the  operation;  the  mortality  is 
almost  entirely  due  to  the  disease.  I  have  no  doubt  that  a  skilled  surgeon 
could  make  a  hundred  consecutive  gastro-enterostomies  on  children  in 
good  general  condition  with  much  less  than  10  per  cent,  of  mortality;  and 
if  all  these  cases  of  congenital  pyloric  stenosis  were  early  recognized  and 
the  patients  operated  on  early  the  mortality  would  not  be  much  greater; 
as  it  is,  so  many  of  the  patients  are  in  such  extremely  bad  condition  when 
they  come  to  the  surgeon,  that  the  mortality  is  in  the  neighborhood  of 
50  per  cent.  The  moral  is,  of  course,  early  recognition  and  early  opera- 
tion in  cases  of  congenital  pyloric  stenosis. 

10.  Final  Results. — The  end  results  are  excellent.  Such  an  enormous 
amount  of  work  has  now  been  done  in  cases  of  benign  pyloric  obstruction 
and  its  relief  by  posterior  gastro-enterostomy,  that  we  can  say  that  these 
individuals  have  a  perfectly  functionating  stomach,  that  they  suffer  in 
no  way  because  the  opening  is  6  or  12  inches  away  from  the  normal  open- 
ing. The  children  I  have  operated  on  have  developed  in  every  way  as 
normal  healthy  children. 

In  brief,  my  conclusions  are  that  congenital  pyloric  obstruction  is  a 
definite,  well-established  pathologic  condition;  that  it  produces,  for  him 
who  has  seen  it,  an  easily  recognized  clinical  picture;  that  it  can  as  a 
rule  be  definitely  differentiated  from  other  conditions  simulating  it;  that 
if  early  recognized  it  can  be  permanently  relieved  by  overcoming  the 
obstruction  by  modern  surgical  methods ;  and  that  the  individual  so  saved 
can  grow  up  and  develop  in  a  perfectly  normal  way  (Fig.  6). 

I  pray  you  give  to  these  poor  little  chaps,  who  are  born  with  this 
defective  plumbing,  the  benefit  of  a  good  job  of  plumbing  done  early 
under  the  best  aseptic  and  operative  technic. 

150  Michigan  Avenue. 
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THE  CLASSIFICATION   OF  THE  FORMS  OF  CEREBROSPINAL  MENINGITIS 

Cerebrospinal  meningitis  is  an  infectious  disease  of  the  pia  mater  and 
arachnoid  membranes  of  the  brain  and  spinal  cord.    The  confused  basis 
of  the  classification  of  diseases,  which  is  a  legacy  from  former  times,  has 
led  to  considerable  obscurity  in  the  nomenclature  used  in  describing 
these  infections.    In  the  past  diseases  have  been  successively  classified  on 
bases  which  have  been  changed  from  time  to  time  as  our  knowledge  has 
increased.     We  have  had  classifications  based  on  symptomatology,  on 
va.gue,  unsupported  and  false  notions  as  to  etiology,  on  morbid  anatomic 
lesion,  and  on  etiology.    These  former  classifications  are  still  to  be  traced 
in  descriptive  terminology,  from  the  fact  that  we  are  prone  to  cling  to 
the  names  after  the  ideas  which  they  represent  have  been  superseded  by 
more  exact  knowledge.     Thus  the  term  cerebrospinal  meningitis  dates 
from  that  era  in  which  diseases  were  classified  mainly  on  the  basis  of 
their  anatomic  lesions,  and  might  falsely  convey  the  idea  that  it  repre- 
sents a  single  disease  entity.     It  was  early  recognized  that  the  lesions 
found  in  the  meninges  differed  under  certain  conditions.    In  some  forms 
the  lesion  was  a  purulent  inflammation,  in  others  the  exudate  was  serous, 
and   in   still   others  the   condition   was   represented   by   specific   tissue 
changes,  such  as  the  formation  of  tubercles.     An  attempt  to  adjust  the 
classification  to  these  facts  gave  rise  to  the  subdivisions  of  cerebrospinal 
meningitis  described  by  such  terms  as  simple  meningitis,  serous  menin- 
gitis, purulent  meningitis  and  tuberculous  meningitis.     Later,  with  the 
progress  in  our  knowledge  of  etiology  through  the  increasing  revelations 
made  by  the  study  of  bacteriology,  and  the  close  union  between  the 
pathologist  and  the  bacteriologist,  came  the  recognition  that  ultimate 
etiology  was  a  more  important  factor  in  determining  what  constitutes  a 
disease  entity,  and  a  demand  for  an  etiologic  basis  of  classification  arose. 
There  have  been  certain  difficulties  in  the  way  of  a  complete  adoption 
of  such  a  basis  for  classifying  diseases,  which  are  well  illustrated  in  the 
case  of  cerebrospinal  meningitis.     In  the  infectious  diseases  these  diffi- 
culties are  less  noticeable  than  in  other  diseases  in  which  a  multiplicity 
of  etiologic  factors  lead  to  disturbance  of  function,  but  they  are  none  tb<^ 
less  present.    If  each  pathogenic  organism  invariably  led  to  specific  tissue 
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changes,  with  characteristic  symptoms,  there  would  be  no  trouble  in  an 
etiologic  classification,  but  this  is  not  the  case.  Some  organisms  produce 
characteristic  tissue  changes,  and  others  do  not,  and  this  has  led  to  a  hesi- 
tation on  the  part  of  writers  of  text-books  frankly  to  adopt  an  etiologic 
classification  of  infectious  diseases.  Such  a  classification  would  demand 
the  description  of  each  condition  under  the  heading  of  its  cause.  In 
instances,  however,  in  which  several  causes  give  rise  to  identical  lesions, 
and  the  symptoms  depend  rather  on  the  lesions  than  on  the  specific 
nature  of  the  infection,  such  a  method  of  classification  would  necessitate 
repetition  of  the  description  of  lesions  and  symptoms  for  each  organism, 
which  repetition  has  not  been  deemed  advisable  in  text-book  description. 
The  same  description  is  still  largely  made  to  do  for  various  infections  of 
different  etiologies,  and  this  tends  to  perpetuate  the  idea  that  the  disease 
entity  is  determined  by  these  classical  descriptions,  rather  than  by  the 
causative  pathogenic  organism. 

This  hesitation  to  adopt  an  etiologic  basis  of  classification  is  clearly 
shown  in  the  text-book  descriptions  of  cerebrospinal  meningitis,  although 
recognition  of  the  importance  of  etiology  is  shown  in  a  sort  of  half- 
hearted attempt  to  separate  off  some  etiologic  forms  as  specific  disease 
entities.  I  have  found  that  the  most  frequent  classification  is  that  under 
the  three  headings  of  tuberculous  meningitis,  epidemic  cerebrospinal 
meningitis,  and  purulent  meningitis.  The  writers  employing  this  classi- 
fication recognize  the  specific  nature  of  the  lesion  in  tubercular  infections 
of  the  meninges,  but  hesitate,  in  the  majority  of  text-books,  to  place  the 
tuberculous  meningitis  under  the  general  heading  of  tuberculosis,  pre- 
ferring to  keep  it  under  diseases  of  the  nervous  system,  for  convenience 
of  description.  The  separation  of  the  epidemic  cerebrospinal  meningitis 
from  the  other  forms  is  unwarranted  on  the  ground  of  specific  lesions, 
and,  as  will  appear  below,  is  also  unwarranted  on  the  ground  of  any 
characteristic  symptomatology.  The  only  peculiarities  warranting  such 
discrimination  are  the  tendency  of  this  infection  at  times  to  occur  in 
epidemics  and  the  recent  advance  made  in  its  treatment  by  therapeutic 
measures  directed  against  the  specific  etiologic  agent.  The  term  purulent 
meningitis  is  a  very  bad  one,  as  the  epidemic  form  is  also  purulent.  An 
improvement  in  this  classification  could  easily  be  made  by  substituting  the 
term  "meningitis  due  to  other  organisms"  for  the  term  purulent  menin- 
gitis. 

It  may  be  that  such  a  classification  as  this  is  the  only  one  fitted  for 
text-book  description.  I  am  firmly  convinced,  however,  that  the  time  has 
come  to  adopt  a  frankly  etiologic  classification  of  the  infectious  diseases, 
and  that  each  etiologic  form  of  cerebrospinal  meningitis  should  be  des- 
cribed as  a  separate  disease  entity.  Some  way  of  avoiding  the  repetition 
of  descriptions  of  lesions  and  symptoms  can  easily  be  devised  for  text- 
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book  use,  by  referring  to  a  previous  chapter  for  these  parts  of  the  account 
of  the  disease.  The  advantages  of  such  a  clear,  uniform  and  scientific 
method  of  classification,  should  more  than  offset  the  difficulties  of  clear 
text-book  description.  A  further  argument  in  favor  of  such  a  classifica- 
tion, is  that  all  recent  therapeutic  endeavor  is  directed  against  causes 
rather  than  lesions  or  symptoms,  and  that  the  greatest  therapeutic 
achievements  of  recent  times  have  been  the  discovery  of  a  specific  treat- 
ment directed  against  a  specific  etiologic  disease  entity.  It  is  fast  becom- 
ing necessary  to  describe  treatment  under  the  heading  of  the  specific 
infectious  agent,  and  modern  treatment  will  continue  to  demand  that  the 
descriptions  of  the  disease  be  also  placed  under  such  headings. 

THE  ETIOLOGIC  FORMS   OF  CEREBROSPINAL  MENINGITIS 

Cerebrospinal  meningitis  has  a  variety  of  etiologic  forms.  A  number 
of  pathogenic  organisms  can  infect  the  meninges  of  the  brain  and  spinal 
cord.  I  am  unable  to  give  an  authentic  complete  list  of  the  organisms 
vrhich  have  caused  cerebrospinal  meningitis,  but  will  confine  myself  to 
the  commoner  forms  of  infection.  The  others  are  so  exceedingly  rare  as 
to  be  isolated  curiosities  in  pathology,  rather  than  disease  entities  with 
which  the  practitioner  must  expect  to  cope.  The  commoner  causes  of 
cerebrospinal  meningitis  are  the  Bacillus  tuberculosis,  the  Diplococcus 
intracellularis,  the  Pneumococcv^,  the  Streptococcus  pyogenes,  the 
Bacillus  influenzoB  (Pfeiffer)  and  the  Staphylococcus  pyogenes. 

The  basis  of  this  paper  is  a  series  of  142  consecutive  cases  of  cerebro- 
spinal meningitis,  which  I  have  seen  outside  my  regular  hospital  services, 
in  connection  with  my  work  as  the  distributing  agent  for  the  Flexner 
antimeningitis  serum.  They  were  all  cases  in  which  a  diagnosis  of  cere- 
brospinal meningitis  of  some  form  had  been  made  by  the  attending 
physician,  to  which  I  was  called  for  the  purpose  of  administering  the 
serum.  Every  form  of  meningitis  in  the  list  of  the  commoner  forms 
given  above  was  included  in  the  series,  except  the  form  caused  by  the 
Staphylococcus  pyogenes.  This  form  has,  however,  been  reported  with 
sufficient  frequency  to  warrant  its  having  a  place  among  the  forms  com- 
mon enough  to  merit  description.  In  every  case  in  the  series  a  careful  and 
thorough  bacteriologic  examination  of  the  cerebrospinal  fluid  was  made, 
and  in  all  cases,  except  forty-five  of  the  tubercular  form,  the  infecting 
organism  was  found  in  pure  culture  in  the  fluid. 

FREQUENCY  OF  THE  OCCURRENCE   OF  THE  DIFFERENT  FORMS  OF  CEREBRO- 
SPINAL MENINGITIS 

This  comparatively  small  series  of  cases  throws  no  very  valuable  light 
on  the  frequency  of  occurrence  of  the  various  forms,  because  it  repre- 
sents the  experience  of  only  a  single  observer,  in  a  comparativly  limited 
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locality.  The  relative  frequency  probably  varies  greatly  at  different 
times,  and  in  different  localities.  Of  course  by  no  means  all,  or  even 
the  greater  part,  of  the  cases  occurring  in  this  vicinity  were  reported  to 
me.  On  the  other  hand,  the  physicians  in  this  vicinity  were  in  general 
thoroughly  aroused  to  the  fact  that  the  Flexner  serum  was  achieving 
very  favorable  results  in  the  cure  of  epidemic  meningitis,  and  were  on 
the  watch  for  such  cases,  recognizing  the  importance  of  an  earlv  diag- 
nosis, while  they  were  as  yet  not  sufficiently  acquainted  with  the  technic 
of  the  administration  of  the  serum  to  undertake  it  themselves.  Also,  no 
epidemic  of  the  form  caused  by  the  Diplococcus  intraceUularis  was  prev- 
alent at  the  time.  It  is  difficult  to  form  on  any  other  basis  any  idea  of 
the  probable  frequency  of  occurrence  of  the  various  forms,  as  the  cases 
reported  to  local  health  boards  are  not  usually  based  on  proper  diagnosis, 
and  it  is  comparatively  rare  that  so  large  a  series  of  consecutive  cases  as 
mine,  all  with  proper  bacteriologic  examinations,  can  be  reported.  The 
series  throws  some,  though  no  final,  light  on  the  frequency  of  occurrence 
of  the  various  forms  in  this  locality  at  least,  as  shown  by  Table  1. 

Table  1. — The  Fbequency  of  Occcbbence  of  the  Vabious  Fobms  of  Cebebbo- 

spiNAL  Meningitis 
Form  Number  of  Cases 

Tuberculous  meningitis   60 

Epidemic    cerebrospinal    meningitis 60 

Pneumococcus  meningitis    12 

Streptococcus  meningitis  6 

Influenza   meningitis    4 

Staphylococcus  meningitis    0 

AGE 

Cerebrospinal  meningitis  is  not  universally  recognized  as  being 
particularly  a  disease  of  early  life.  Table  2  shows  the  frequency  with 
which  children  are  attacked  in  comparison  with  adults,  a  frequency  in 
childhood  quite  comparable  with  that  of  the  admitted  diseases  of  child- 
hood, such  as  the  exanthemata.  In  general,  cerebrospinal  meningitis 
may  be  regarded  as  a  disease  of  infancy  and  childhood,  coming  partic- 
ularly into  the  field  of  those  practicing  pediatrics. 

Table  2. — The  Ages  of  Occcbbence  of  the  Vabious  Fobms  of  Cebebrospinal 

Meningitis 

Year  Tuberculous  Epidemic  Pneumococcus  Streptococcus  Influenza 

Under   2    26  10  1  3  0 

2  to  15    27  37  1  3  4 

16  to  40 7  9  4  0  0 

Over  40   0  4  6  0  0 

Nearly  80  per  cent,  of  all  the  cases  occurred  in  children.  This  greater 
frequency  in  early  life  appeared  in  all  forms  except  that  caused  by  the 
pneumococcus,  which  showed  the  greater  frequency  in  later  life.     It  is 
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also  interesting  to  observe  the  great  frequency  of  tubercular  meningitis 
in  the  first  two  years  of  life.  The  streptococcus  cases  also,  though  few 
in  number,  showed  an  equal  frequency  in  infancy  and  in  childhood.  The 
epidemic  form,  while  occurring  at  all  ages,  appeared  to  be  particularly 
a  disease  of  middle  childhood. 


SYMPTOMATOLOGY 

An  important  question  presented  by  a  series  of  cases,  classified  on 

an  etiologic  basis,  was  whether  there  is  any  correspondence  between  the 
etiologic  form  of  cerebrospinal  meningitis  and  the  symptoms,  whether 

any  form  presents  characteristic  symptoms  peculiar  to  that  form,  which 
would  be  an  aid  to  its  clinical  recognition.  For  the  purpose  of  deter- 
mining this  point.  Table  3  has  been  prepared,  showing  the  comparative 
frequency  of  occurrence  of  the  characteristic  symptoms  and  signs  of 
meningitis  in  the  various  forms. 

Table  3. — Chabacteristic  Symptoms  and  Signs  of  Meningitis  in  the  Vabious 

FOBMS 

Symptoms  Tuberculous     Epidemic  Pneumococcus  Streptococcus  Influenza 

Onset — 

Sudden   9                     47                      11                          9  2 

Medium    13                     10                       1                        4  1 

Gradual  37                      3                      0                        2  1 

Temperature — 

High 11                     41                     12                        6  1 

Moderate    18                     17                      0                        0  3 

Low    19                       2                      0                        0  0 

Cloudy  mentality  or 
delirium — 

Early    2                     50                        8                         0  0 

Developed    52                       9                       4                         6  3 

Late   4                       0                       0                         0  1 

Absent    0                        1                        0                         0  0 

Unconsciousness — 

Early   2                     27                       8                         0  0 

Medium 15                      0                      4                        4  3 

Late   41                      0                      0                        2  1 

Absent   0                    24                      0                        0  0 

Headache — 

Present    17                      32                       8                          6  4 

Doubtful    18                      10                       4                         0  0 

Absent   25                      18                       0                          0  0 

Rigid  neck — 

Early     7                      51                      10                          1  1 

Developed    29                      8                      2                        5  3 

Absent   23                        1                        0                         0  0 

Kernig's  sign — 

Early   7                      35                      11                          0  1 

Developed    21                        5                        1                          6  2 

Absent   31                       0                      0                        0  1 
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Table  3. — Continued 

Symptoms.  Tuberculous  Epidemic  Pneumococcus  Streptococcus  Influenza 
Knee-jerks — 

Exaggerated   15  13  5  3  1 

Normal    20  8  0  0  1 

Absent 24  39  7  3  2 

Localizing  neurologic  signs — 

Early   2  4  0  0  0 

Developed    19  6  1  4  2 

Absent 39  50  11  2  2 

Babinski's  sign — 

Present    19  19  3  0  0 

Absent   35  41  9  6  4 

Convulsions — 

Early   8  8  2  0  0 

Developed    12  1  0  5  1 

Absent   40  51  10  1  3 

Vomiting — 

Present    41  38  3  6  4 

Absent   19  22  9  0  0 

Pulse — 

Slow    15  9  0  3  0 

Rapid    43  51  12  3  4 

Cbeyne-Stokes  breathing — 

Present    18  8  1  2  0 

Absent 42  52  11  4  4 

Petechial  eruption — 

Present    0  11  2  0  0 

Absent   60  49  10  6  4 

Of  course  the  cases  of  pneumococcus,  streptococcus,  and  influenza 
meningitis  are  too  few  in  number  to  give  any  definite  information  in 
such  a  comparison.  There  are  certain  general  differences  in  the  symp- 
tom complex  of  the  various  forms  which  appear  in  the  table;  but  there 
are  no  positive  diagnostic  symptoms  or  signs  characteristic  of  any  par- 
ticular form  of  cerebrospinal  meningitis.  Not  one  single  symptom,  sign 
or  characteristic  is  found  in  any  one  form,  which  is  not  also  found  in 
one  or  more  of  the  other  forms.  We  can  only  conclude  from  the  tabular 
view  of  the  symptoms  of  this  series  of  cases,  that  there  are  no  clinical 
symptoms  or  signs  sufficiently  characteristic  of  the  several  forms  of 
cerebrospinal  meningitis  to  be  of  diagnostic  significance,  and  the  differ- 
ential diagnosis  of  these  several  forms  cannot  be  made  on  the  basis  of 
symptomatology. 

There  are,  however,  certain  differences  in  the  frequency  of  certain 
symptoms  and  characteristics  of  the  various  forms  of  meningitis  which 
are  of  interest  to  the  clinician. 

The  onset  was  most  frequently  sudden  in  the  epidemic  and  pneumo- 
coccus forms,  more  gradual  in  the  tuberculous  and  streptococcus  forms, 
and  equally  divided  in  frequency  in  the  influenza  form.  The  tempera- 
ture was  more  often  moderate  in  the  tuberculous  and  influenza  forms. 
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and  while  more  often  high  in  the  other  forms,  was  extremely  high  in  all 
six  cases  of  the  streptococcus  form.  Unconsciousness  developed  with 
absolute  certainty  in  all  forms  except  the  epidemic,  but  unconsciousness 
or  clouding  of  the  mentality  were  more  frequent  early  in  the  epidemic 
and  pneumococcus  forms,  and  developed  later  in  the  tuberculous,  strepto- 
coccus and  influenzal  forms.  Headache  was  most  frequently  absent  in 
the  tuberculous  form.  The  rigid  neck  and  Kernig's  sign  were  almost 
constant  symptoms  of  all  forms  except  the  tuberculous,  in  which  they 
were  frequently  absent.  Convulsions  were  seen  in  greater  proportion  in 
the  streptococcus  form.  A  slow  pulse  was  more  frequent  in  the  tuber- 
culous and  streptococcus  forms. 

There  w^ere  certain  other  differences  not  shown  in  the  table,  which 
are  of  interest,  though  also  not  characteristic.  There  was  consideiable 
variation  in  the  rapidity  with  which  the  disease  ran  its  course.  The 
most  rapid  course  was  seen  in  the  pneumococcus  cases,  in  all  of  which 
the  course  was  very  brief,  death  usually  occurring  within  twenty-four 
hours  after  the  development  of  unconsciousness.  While  some  of  the 
epidemic  cases  w^ere  of  the  well-known  fulminating  type,  and  uncon- 
sciousness developed  very  early,  there  is  more  apt  to  be  a  pause  or  sta- 
tionary phase  in  this  form,  before  death  supervenes;  even  its  most  rapid 
cases  were  in  general  less  rapid  than  the  pneumococcus  cases.  In  the 
tuberculous  cases,  the  course  was  much  slower  and  often  prolonged, 
whereas  the  streptococcus  and  influenza  cases,  while  in  general  more 
rapid  than  the  tuberculous,  were  much  slower  than  the  epidemic  and 
pneumococcus  cases. 

From  these  differences  a  certain  type  may  be  described  for  each  of 
the  several  forms,  which  represents  only  the  most  frequent  course  of 
each  type.  The  description  of  such  types  can  at  best  only  enable  the 
physician  to  make  a  vague  guess  at  the  etiologic  form  present,  because 
everything  mentioned  as  characteristic  of  a  typical  case  of  any  form  of 
cerebrospinal  meningitis  may  be  absent  in  that  form,  and  present  in  one 
of  the  others.  A  brief  summary  of  the  typical  characteristics  of  eacli 
form  would  be  as  follows : 

1.  Tuberculous  Meningitis,  characterized  by  slow  onset,  often  with 
vomiting  as  an  early  symptom;  moderate  temperature,  until  the  final 
stage;  gradually  developing  clouding  of  the  mentality,  finally  developing 
into  unconsciousness;  headache  more  frequently  absent  than  noted; 
rigidity  of  the  neck  and  Kernig's  sign  either  late  in  development  or 
absent;  pulse  sometimes  slow  in  the  early  stages;  Cheyne-Stokes  breath- 
ing frequently  absent;  petechial  eruption  always  absent;  a  slow  course 
with  gradual  development  of  all  signs  and  symptoms. 

2.  Epidemic  Meningitis,  characterized  by  a  sudden  onset,  often  w'ith 
vomiting,  headache,  and  sometimes  with  convulsions;  high  temperature, 
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particularly  at  the  onset;  unconsciousness  sometimes  absent,  but  devel- 
oping early  when  present;  early  clouding  of  the  mentality;  rigidity  of 
the  neck  and  Kernig's  sign  almost  invariably  present,  and  appearing 
early;  convulsions  early  if  present,  but  usually  absent;  pulse  usually 
rapid;  Cheyne-Stokes  breathing  rare;  petechial  eruption  seen  at  times, 
but  most  frequently  absent ;  great  variations  in  the  violence  of  the  onset, 
in  the  severity  of  the  case,  and  in  the  length  of  the  course  of  the  disease, 
with  a  tendency  for  all  symptoms  to  reach  their  maximum  severity  in 
the  first  twenty-four  hours,  with  a  pause,  followed  by  death,  or  improve- 
ment.^ 

3.  Pneumococcus  Cases,  characterized  by  a  sudden  onset,  often  with 
headache,  less  often  with  vomiting,  the  symptoms  not  reaching  their 
maximum  severity  so  quickly  as  in  the  epidemic  form;  high  tempera- 
ture ;  unconsciousness  developing  early,  but  less  often  at  the  first  onset ; 
rigidity  of  the  neck  and  Kernig's  sign  almost  invariably  present,  and 
developing  early;  convulsions  early  if  present,  usually  absent;  pulse 
usually  rapid;  Che3aie- Stokes  breathing  rare;  petechial  eruption  may  be 
present,  usually  absent;  great  rapidity  of  the  course  of  the  disease,  death 
coming  soon  after  the  development  of  unconsciousness. 

4.  Streptococcus  Meningitis,  characterized  by  a  rapid  or  gradual 
onset,  less  sudden  than  the  epidemic  or  pneumococcus  forms,  with  vomit- 
ing and  headache;  very  high  temperature,  often  extreme;  unconscious- 
ness, not  at  the  start,  but  developing  or  coming  late;  rigidity  of  the  neck, 
and  Kernig's  sign,  not  at  the  start,  but  developing;  convulsions  frequent, 
developing;  pulse,  rapid  or  slow;  petechial  eruption  absent;  a  course  of 
disease  notably  slower  than  the  pneumococcus  cases,  and  than  epidemic 
cases  of  the  same  severity,  with  steady  progress  toward  the  fatal  ending. 

5.  Influenza  Meningitis,  charaqterized  by  a  rapid,  medium,  or  grad- 
ual onset,  usually  with  headache  and  vomiting;  moderate  or  high  tem- 
perature; unconsciousness,  not  at  the  start,  but  developing  or  coming 
late;  rigidity  of  the  neck  and  Kernig's  sign,  usually  present,  developing; 
convulsions,  usually  absent;  pulse  rapid;  petechial  rash  absent;  a  vari- 
able course,  in  general  slower  than  the  epidemic  and  pneumococcus 
forms. 

THE   DIAGNOSIS   OF    CEREBROSPINAL   MENINGITIS 

Even  if  we  admit  that  the  several  forms  of  cerebrospinal  meningitis 
cannot  be  differentiated  one  from  another  on  a  basis  of  their  clinical 
symptoms  and  signs,  the  question  arises  whether  these  clinical  evidences 
are  sufficient  to  establish  a  diagnosis  of  cerebrospinal  meningitis  without 
distinction  as  to  etiologic  form.  In  other  words,  is  it  possible  on  this 
basis  to  distinguish  cerebrospinal  meningitis  in  some  form  from  other 
infectious  diseases  ?    It  is  quite  well  known  that  several  other  conditions 


1.  It  must  be  remembered  that  this  description  applies  only  to  serum-treated 
patients. 
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at  times  show  some  of  the  symptoms  considered  more  or  less  character- 
istic of  meningitis. 

My  experience  as  the  distributor  of  the  Flexner  serum  throws  an 
interesting  light  on  the  frequency  with  which  other  diseased  condition? 
were  mistaken  for  cerebrospinal  meningitis.  During  the  period  in  which 
occurred  the  142  cases  of  cerebrospinal  meningitis,  I  was  also  called  to 
administer  serum  in  eighty-eight  cases  which  had  been  diagnosed  as 
cerebrospinal  meningitis,  but  which  proved  to  be  other  diseased  condi- 
tions, and  not  any  form  of  meningitis.  The  diseases  which  thus  suffi- 
ciently simulated  meningitis  as  to  lead  to  a  demand  for  serum,  are  shown 
in  Table  4. 

Table  4. — List  of  Diseases  Diagnosed  as  Cebebbospinal  Meningitis  on  the 
Basis  of  Theib  Symptom 
Disease  Cases 

Lobar  pneumonia    29 

Gastro-enteric  intoxication   15 

Anterior    poliomyelitis    10 

Otitis   media    9 

Encephalitis    8 

Typhoid  fever 5 

Rheumatic  fever   3 

Cerebral  hemorrhage    3 

Solitary  tubercle   2 

Cerebellar  tumor  2 

Measles   with   pneumonia 1 

Tetanus   1 

Table  5  shows  the  frequency  with  which  the  various  symptoms  and 
signs  of  cerebrospinal  meningitis  occurred  in  this  list  of  diseases. 

Table  5. — Fbequency  of  Occubeence  of  Symptoms  and  Signs  of  Meningitis 
IN  List  of  Diseases  Mistaken  fob  Meningitis 


s  to 

60  -  'n    ° 


>>  ai  E.'-TV  «  60 


Lobar  pneumonia    26  29  2  22  8  1  15  23 

Gastro-enteric    intoxication    ....  10  14  6  8  7  2  1  15 

Anterior  poliomyelitis   9  1  0  6  1  10  9  8 

Otitis    media    8  6  0  4  3  0  2  8 

Encephalitis    6  8  1  7  6  8  6  8 

Typhoid  fever    5  5  0  3  1  0  5  4 

Rheumatic  fever    3  0  0  3  0  0  2  1 

Cerebral  hemorrhage    0  3  3  1  1  2  0  1 

Solitary   tubercle    0  2  2  0  2  1  2  2 

Cerebellar   tumor    0  2  0  0  2  0  2  2 

Measles   with   pneumonia 1  1  0  1  1  0  1  1 

Tetanus   1  0  0  1  1  0  0  0 

It  appears  from  Table  5  that  any  one  of  the  clinical  symptoms  or 
signs  considered  characteristic  of  cerebrospinal  meningitis,  may  appear 
in  other  diseased  conditions  than  meningitis. 
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In  not  all  the  cases  shown  in  Table  4  was  it  impossible  to  make  a 
diagnosis  on  clinical  grounds.  In  thirty-seven  of  these  cases,  by  the  time 
I  had  reached  the  bedside  of  the  patient,  the  case  had  suflBciently  devel- 
oped to  allow  a  positive  recognition  of  the  actual  disease  present,  and 
cerebrospinal  meningitis  was  excluded,  and  no  lumbar  puncture  was 
performed.  There  remained,  however,  fifty-one  cases  in  which  cerebro- 
spinal meningitis  could  not  be  excluded,  and  in  which  it  was  deemed 
advisable  not  to  deprive  the  patient  of  the  benefit  of  the  Flexner  serum 
unless  epidemic  meningitis  cOuld  be  first  excluded.  In  these  cases,  shown 
in  Table  6,  lumbar  puncture  was  performed,  and  the  true  diagnosis 
appeared  later  in  the  course  of  the  disease. 

Table  6. — Diseases  Seen  Dubing  a  Series  of  142  Cases  of  Cerebrospinal 
Meningitis,  in  Which  Meningitis  Could  Be  Excluded  Only 
BY  Lumbar  Puncture 
Diseases  Cases 

Lobar  pneumonia    13 

Gastro-enteric  intoxication   12 

Otitis  media  8 

Encephalitis    8 

Typhoid  fever 3 

Cerebral  hemorrhage   3 

Anterior  poliomvelitis   1 

Solitary  tubercle  1 

Cerebellar  tumor 1 

Measles  with  pneumonia 1 

It  appears  from  the  above  considerations,  that  withovt  lumbar  punc- 
ture, a  diagnosis  of  cerebrospinal  meningitis  is  absolutely  without  value 
for  scientific,  statistical,  or  therapeutic  purposes. 

It  is  not  the  purpose  of  the  present  paper  to  take  up  the  finer  scien- 
tific distinctions  in  the  characteristics  of  the  cerebrospinal  fluid  found  in 
the  various  forms  of  meningitis,  but  only  those  characteristics  requisite 
for  ordinary  differential  diagnosis. 

Table  7  shows  the  characteristics  of  the  cerebrospinal  fluid  in  the 
various  forms  of  cerebrospinal  meningitis  on  which  rests  the  diagnosis 
of  meningitis,  and  the  differential  diagnosis  of  the  various  forms. 

The  examination  of  the  cerebrospinal  fluid  for  diagnostic  purposes 
is  not  difficult.  At  the  time  of  performing  the  lumbar  puncture  obser- 
vation of  the  clearness  or  cloudiness  of  the  fluid  is  made,  and  a  few  drops 
of  the  fluid  should  be  allowed  to  fall  directly  from  the  needle  into  a 
culture  tube.  I  am  accustomed  to  collect  all  the  fluid  in  a  test-tube 
which  has  been  boUed  with  the  lumbar  puncture  needle,  and  which  is 
closed  for  transportation  with  a  sterilized  cork.  It  is  best  to  perform  the 
cell  coimt,  or  count  of  the  number  of  cells  per  cubic  millimeter,  as  soon 
as  possible  after  the  lumbar  puncture,  because  if  the  count  is  made  after 
a  fibrinous  clot  has  formed  in  the  fluid,  it  will  not  be  accurate.  The 
technic  of  this  count  in  which  the  ordinary  Thoma-Zeiss  counting  appa- 
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ratus  is  used,  has  been  described  elsewhere.==  After  the  count,  before  per- 
forming tlie  microscopic  examination  for  cells  and  microorganisms,  it 
is  welllo  wait  until  a  fibrinous  clot  has  formed,  or  has  failed  to  form  in 
the  fluid.  Such  a  clot,  in  its  process  of  formation,  entangles  the  cells 
and  bacteria  in  its  meshes,  and  renders  it  easier  to  obtain  a  large  number 
of  these  elements  in  cover-glass  preparations.  If  such  a  fibrinous  clot 
fails  to  be  found,  the  fluid  should  be  centrifugalized.  A  small  portion 
of  the  fibrinous  clot,  or  of  the  centrifugalized  sediment,  should  be 
removed  with  the  platinum  wire  and  rubbed  up  on  the  cover-glass. 


Table  7.— Diagnostic  Charactebistics  of 
Active  Stages  of  the  Various  Fobms 

Appearance  Cell  Count 
Normal    fluid    Clear     Normal 

Tubercular   meningitis . .  Clear  or 
slightly 
cloudy     Increased 

Epidemic  meningitis   ....  Cloudy  Increased 

Pneumococcus  meningitis.Cloudy  Increased 

Streptococcus  meningitis.Cloudy  Increased 

Influenza  meningitis   Cloudy  Increased 

Staphylococcus  meningitis.Cloudy  Increased 


THE    CEBEBBOSPINAL    FlUID    IN    THE 

OF  Cerebrospinal  Meningitis 


Predominant 
Cell 


Micro-organisms 


Mononuclear         None  found 
lymphocyte 


Mononuclear 
lymphocyte 

Polymorpho- 
nuclear neu- 
trophil 

Polymorpho- 
nuclear neu- 
trophil 

Polymorpho- 
nuclear neu- 
trophil 

Polymorpho- 
nuclear neu- 
trophil 

Polymorpho- 
nuclear neu- 
trophil 


Tubercle  bacillus  in 
some  (Acid-fast) 

Diplococcus  intra- 
cellularis  (Gram- 
negative) 

Pneumococcus 
(Gram-positive) 

Streptococcus 
(Gram-poaitive) 

Influenza    bacillus 
(Gram-negative) 

Staphylococcus 
(Gram-positive) 


The  cover-glass  is  first  stained  with  Loeffler's  alkaline  methylene  blue. 
This  gives  information  as  to  the  presence  or  absence  of  microorganisms, 
and  as  to  the  morphology  of  any  bacteria  which  may  be  present.  The 
differential  count  of  polynuclear  and  mononuclear  cells  may  also  be 
satisfactorily  made  from  this  preparation,  although  if  desired,  another 
cover-glass  may  be  stained  with  Wright's  blood  stain.  If  bacteria  are 
found,  a  second  cover-glass  should  be  stained  by  Gram's  method,  counter- 
stained  with  pyronin,  or  Bismarck  brown,  in  order  to  determine  the 
reaction  of  the  organism  to  this  method  of  staining.  Finally,  a  cover- 
glass  should  be  stained  for  the  tubercle  bacillus.  If  tuberculous  menin- 
gitis is  suspected,  and  the  bacilli  are  not  found  at  the  first  examination, 
the  method  of  digesting  the  clot  with  dilute  hydrochloric  acid  with  sub- 

2.  Dunn,  C.  H.:  The  Cytodiagnosis  of  Tuberculous  Meningitis,  Arch.  Pediat., 
1910,  xxvii,  No.  8. 
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sequent  centrifugalization  should  be  used,  and  repeated  search  made  in 
a  number  of  preparations.  A  portion  of  the  fluid  should  also  be  injected 
into  a  guinea-pig. 

For  the  finding  of  the  bacteria  causing  meningitis,  I  am  accustomed 
to  rely  more  on  fresh  cover-glass  preparations  than  on  the  results  of  the 
culture.  While  the  pneumococcus  and  streptococcus  grow  with  certainty 
in  cultures,  they  are  also  easily  found  in  cover-glass  preparations.  The 
influenza  bacillus  requires  a  special  culture  medium.  The  DiplococciLS 
intraceUularis  does  not  grow  with  certainty  on  the  ordinary  culture 
media.  In  my  series  of  cases  there  was  no  case  in  which  the  organisms 
were  found  in  the  cultures  without  having  been  found  in  the  cover-glass 
preparations,  but  there  were  a  number  of  cases  of  epidemic  meningitis 
in  which  the  cultures  showed  no  growth.  The  cultures  should,  however, 
always  be  made  as  a  control. 

Considerable  stress  has  been  laid  by  some  writers  on  the  chemical 
examination  of  the  cerebrospinal  fluid.  As  far  as  the  test  for  sugar  is 
concerned,  I  believe  that  it  gives  no  information  of  diagnostic  signifi- 
cance, and  is  practically  of  no  importance.  The  test  for  albumin,  how- 
ever, is  of  great  importance,  an  increase  in  the  quantity  of  albumin  being 
an  almost  invariable  accompaniment  of  inflammatory  processes  in  the 
meninges. 

Whether  or  not  a  fibrinous  clot  is  found  in  the  fluid,  should  always  be 
observed.  When  present,  such  a  clot  is  diagnostic,  although  it  is  not 
always  present  in  cases  of  meningitis. 

It  will  appear  from  a  study  of  Table  7  that  the  features  of  the  cerebro- 
spinal fluid  which  serve  to  distinguish  cerebrospinal  meningitis  from,  nor- 
mal conditions,  and  from  other  diseased  conditions  than  meningitis,  are, 
(1)  cloudiness  of  the  fluid;  (2)  an  increase  in  the  cell  count;  and  (3)  the 
demonstrated  presence  of  the  microorganism  causing  the  infection.  It 
will  further  appear  that  the  features  which  serve  to  differentiate  the 
various  forms  of  cerebrospinal  meningitis  from  one  another  are  (1)  the 
character  of  the  predominant  cell,  and  (2)  the  character  of  the  infecting 
bacteria.  Unfortunately,  not  all  of  these  features  of  the  cerebrospinal 
fluid  are  of  positive  diagnostic  value.  Cloudiness  of  the  fluid  is  more 
frequently  absent  than  present  in  the  tuberculous  form  of  cerebrospinal 
meningitis.  Slight  cloudiness  of  the  fluid  is,  moreover,  sometimes  present 
in  other  diseased  conditions  than  cerebrospinal  meningitis.  The  increase 
in  the  number  of  cells  counted  per  cubic  millimeter,  while  always  present 
in  cerebrospinal  meningitis,  is  not  positively  diagnostic,  as  an  increase 
in  the  cell  count  is  at  times  observed  in  other  diseased  conditions.  In 
many  of  the  conditions  which  clinically  suggest  the  possibility  of  menin- 
gitis, the  meningeal  S}Tnptoms  are  caused  by  toxic  irritation  of  the 
meninges.    An  increase  in  the  number  of  cells  in  the  cerebrospinal  fluid 
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is  not  necessarily  an  evidence  of  an  infection  of  the  meninges  but  is  an 
evidence  of  meningeal  irritation.  The  reaction  of  the  meninges  to  irri- 
tation, of  whatever  origin,  is  similar  to  that  of  the  serous  membranes,  and 
is  manifested  through  an  increase  in  the  number  of  cells. 

Table  8.— Certain  Characteristics  of  the  Cerebrospinal  Fluid  in  Cases 

Simulating  Meningitis 

Fluid  Cell  Count 

Clear  Cloudy  Normal     Increased 

Lobar  pneumonia   13  0 

r^„^4-».^rt-M  +  rtt.irt     in  +  nvipfif  inn      11  1 


0  13  0 

Gastroenteric  intoxication    11  1  ^  ^ 


Otitis   media 
Encephalitis 


0  8  0 

0  0  8 


Typhoid  fever    3  0  3  0 

Anterior  poliomyelitis   ^  0  ^  ' 

Solitary    tubercle    1  0  1  " 

Cerebellar   tumor    1  0  1  ^ 

Measles  with   pneumonia    1  0  1 

Tetanus    1  «  ^  ^ 

In  Table  8  is  shown  the  observations  of  the  cerebrospinal  fluid  as  to 
cloudiness  and  increased  cell  coimt  in  the  fifty-one  cases  of  diseased 
conditions  in  which  cerebrospinal  meningitis  could  only  be  excluded  by 
lumbar  puncture.  It  shows  the  failure  of  an  increased  cell  count  as  an 
absolute  diagnostic  sign  of  cerebrospinal  meningitis. 

The  differentiation  of  the  tuberculous  from  other  forms  of  menin- 
gitis by  means  of  the  character  of  the  predominating  cell  found  in  the 
cerebrospinal  fluid,  can  also  not  be  made  with  positive  certainty.  Mono- 
nuclear lymphocytes  have  been  observed  to  predominate  in  cases  of  the 
epidemic  form  of  meningitis,  particularly  in  cases  which  have  run  into 
the  chronic  stage.  This  is  to  be  expected,  when  it  is  considered  that  the 
meninges  react  to  inflammatory  processes  after  the  analogy  of  the  serous 

membranes. 

The  only  feature  of  the  cerebrospinal  fluid  which  remains  of  positive 
diagnostic  value  is  the  finding  of  the  specific  organism  in  cases  of 
cerebrospinal  meningitis.  In  all  the  forms  except  the  tuberculous,  the 
organism  can  be  demonstrated  in  the  fluid  with  certainty,  in  the  early 
or'^active  stages  of  the  disease,  and  it  is  this  demonstration  which  must 
be  relied  on  for  positive  diagnosis.  The  chief  difficulty  in  positive  diag- 
nosis is  encountered  in  the  tuberculous  form,  in  which  the  tubercle  bacilli 
cannot  always  be  found  in  the  cerebrospinal  fluid.  In  these  cases  the 
differentiation  of  tuberculous  meningitis  from  those  diseased  conditions 
in  which  the  cell  count  is  sometimes  increased,  with  predominance  of 
mononuclear  lymphocytes,  such  as  encephalitis,  myelo-encephalitis,  and 
the  various  diseases  with  toxic  irritation  of  the  meninges,  spoken  of 
under  the  title  of  meningismus,  is  very  difficult.  While  the  increase  in 
the  cell  count  is  usually  moderate,  under  100  per  cubic  millimeter  in 
these  conditions,  and  is  usually  higher  in  tuberculous  meningitis,  yet 
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cases  of  the  latter  are  frequent  with  moderate  cell  counts,  and  in  some 
cases  of  meningismus  the  cell  counts  may  run  high.  It  follows  that  in 
some  cases  of  tuberculous  meningitis  it  is  impossible  to  make  a  positive 
diagnosis.  This  should  always  be  remembered  in  considering  cases  of 
reported  recovery  from  tuberculous  meningitis.  Increase  in  the  cell 
count,  with  predominance  of  mononuclear  cells,  is  not  sufficient  for  posi- 
tive diagnosis.  In  order  to  make  a  positive  diagnosis  of  this  disease,  by 
other  means  than  that  of  autopsy,  either  the  tubercle  bacilli  must  be 
demonstrated  in  the  cerebrospinal  fluid,  or  the  fluid  must  produce  tuber- 
culosis when  injected  into  guinea-pigs.  In  reported  recoveries  both  these 
conditions  should  be  fulfilled. 

It  also  follows  that  the  positive  diagnosis  of  any  form  of  cerebro- 
spinal meningitis  can  be  based  only  on  the  finding  of  the  specific  micro- 
organism in  the  cerebrospinal  fluid. 

Xevertheless,  for  ordinary  clinical  purposes,  for  the  average  practi- 
tioner, in  presence  of  a  definite  case,  certain  inferences  are  useful.  It 
must,  however,  be  remembered  that  none  of  these  inferences  are  more 
than  those  of  probability,  except  inferences  based  on  the  finding  of 
microorganisms. 

The  order  in  which  the  inferences  are  made  during  such  an  examina- 
tion is  as  follows:  if  the  fluid  is  cloudy,  some  form  of  cerebrospinal 
meningitis  is  present;  if  clear,  no  form  of  meningitis  can  be  present, 
except  the  tuberculous.  If  the  cell  count  is  normal  (under  ten  per  cubic 
millimeter),  no  meningitis  is  present;  if  the  cell  count  is  increased  (over 
ten  per  cubic  millimeter  and  usually  over  100  per  cubic  millimeter), 
some  form  of  meningitis  is  present.  If,  with  meningitis  present,  the 
predominating  cell  is  the  mononuclear  lymphocyte,  the  evidence  points 
toward  the  tuberculous  form;  if  the  predominating  cell  is  polymorpho- 
nuclear, the  evidence  points  toward  some  other  form.  The  differentia- 
ting of  these  other  forms  depends  on  the  finding  of  the  specific  etiologic 
microorganisms  in  the  cerebrospinal  fluid.  The  Diplococcus  intracel- 
lularis  and  the  influenza  bacillus  are  recognized  by  their  morphology  and 
their  Gram-negative  staining  reaction ;  the  former  also  is  frequently  seen 
within  the  leukocytes.  The  pneumococcus,  streptococcus,  and  staphylo- 
coccus are  recognized  by  their  morphology,  and  their  Gram-positive  stain- 
ing reaction.  The  tubercle  bacillus  is  recognized  by  its  special  staining 
reaction. 

The  chief  difficulty  is  in  distinguishing  the  pneumococcus  from  the 
streptococcus  form,  from  the  fact  that  the  former  frequently  shows  a 
chain  formation,  and  its  capsule  is  difficult  to  demonstrate  in  the  cere- 
brospinal fluid.  Nevertheless  this  difficulty  is  not  so  great  in  the  cerebro- 
spinal fluid  as  under  some  other  conditions.  In  meningitis  the  strepto- 
coccus usually  forms  long  chains,  and  its  morphology  is  unmistakable; 
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while  the  pneumococcus  frequently  is  seen  in  short  chains,  its  typical 
form  as  a  lance-shaped  diplococcus  is  usually  plainly  evident. 

The  positive  proof  of  the  existence  of  tuberculous  meningitis  is  also 
often  difficult,  as  bacilli  cannot  always  be  found.  We  are  obliged  to 
depend  on  the  increased  cell  count,  with  the  predominance  of  lympho- 
cytes. Where  the  cell  count  is  only  moderately  increased,  some  doubt 
of  the  diagnosis  will  remain.  Also  the  cell  count  in  the  cerebrospinal 
fluid  is  increased  in  some  other  conditions  which,  however,  are  not  of 
a  kind  usually  mistaken  for  tuberculous  meningitis.  The  existence  of 
an  increased  number  of  mononuclear  cells  is  sufficient  for  ordinary  clin- 
ical purposes,  but  if  the  bacilli  are  not  found,  it  cannot  be  taken  as 
absolute  proof  sufficient  for  scientific  purposes. 

THE  PROGNOSIS   OF   CEREBROSPINAL  MENINGITIS 

In  Table  9  is  shown  the  outcome  of  the  cases  of  cerebrospinal  menin- 
gitis in  my  series. 

Table  9.— The  Mortality  of  Cebebbospinal  Meningitis  in  Series  of  142  Cases 
Yorm  Mortality  Percentage 

Tuberculous     

Epidemic    

Pneumococcus     

Streptococcus  

Influenza  

Tuberculous  meningitis  is  usually  regarded  as  an  invariably  fatal 
disease,  although  rare  cases  of  recovery  have  been  reported.  In  the  one 
case  of  recovery  of  the  present  series,  the  proof  of  the  correctness  of  the 
diagnosis  was,  on  a  scientific  basis,  not  absolutely  complete.  This  case, 
together  with  the  possibility  of  recovery  in  this  disease,  has  been  discussed 
in°a  former  paper.^  The  two  other  cases  of  recovery,  with  incomplete 
proof  of  the  correctness  of  the  diagnosis,  mentioned  in  this  former  report, 
were  hospital  cases  and  therefore  not  included  in  this  present  series. 
Whether  or  not  there  is  in  this  disease  any  slight  possibility  of  recovery, 
the  mortality  is  so  high  that  the  disease  may  practically  be  regarded  as 

invariably  fatal. 

In  the  epidemic  form,  the  mortality  given  in  the  table  represents 
the  results  of  treatment  with  the  Flexner  serum,  as  all  the  cases  were  so 
treated.  The  mortality  agrees  with  that  of  the  larger  series  of  cases 
reported  by  Flexner,  and  is  in  striking  contrast  with  the  average  mor- 
tality of  75  per  cent,  seen  before  the  use  of  the  anti-serum.  There  were 
no  permanent  sequelae  in  any  of  the  patients  who  recovered  in  this  series. 

The  pneumococcus  and  streptococcus  forms  may  be  regarded  as  fatal 
forms  of  cerebrospinal  meningitis.  The  writer  has  found  reported  else- 
where no  authentic  cases  of  recovery  from  these  forms. 
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The  number  of  cases  of  influenza  meningitis  in  the  series  is  too  small 
to  give  any  idea  of  its  true  fatality.  In  all  the  reported  cases  of  this 
form  of  meningitis  collected  by  me  the  mortality  was  50  per  cent. 

Cases  of  recovery  from  staphylococcus  meningitis  have  been  reported. 

THE   TREATMENT    OF    CEREBROSPINAL    MENINGITIS 

It  is  not  within  the  scope  of  the  present  paper  to  discuss  the  general 
or  symptomatic  treatment  of  cerebrospinal  meningitis.  The  only  subject 
for  discussion  here  is  the  question  of  the  extent  to  which  specific  forms 
of  treatment  may  be  employed  in  these  diseases. 

The  value  of  serotherapy  in  the  epidemic  form  has  been  so  definitely 
established,  that  no  doubt  can  now  exist  that  this  method  of  treatment 
is  indicated  in  all  cases  in  which  the  disease  is  due  to  infection  with  the 
Diplococcns  intracellularis.  The  method  of  administering  the  serum 
has  been  widely  discussed  in  recent  medical  literature.  I  shall  here  call 
attention  only  to  one  or  two  facts  which  are  sometimes  forgotten.  The 
antimeningitis  serum  is  a  specific  immune  serum,  and  is  only  of  value 
in  that  form  of  cerebrospinal  meningitis  which  is  caused  by  the  Diplo- 
coccus  intracellularis,  and  is  of  no  value  in  any  of  the  other  forms.  The 
serum  is  of  practically  no  value  when  given  subcutaneously,  but  must 
be  injected  directly  into  the  spinal  canal.  The  reports  have  shown  that 
the  earlier  in  the  course  of  the  disease  the  serum  is  used,  the  better  is 
the  effect;  therefore  the  physician  should  perform  lumbar  puncture  and 
be  prepared  to  use  the  serum  as  soon  as  the  possibility  of  epidemic  menin- 
gitis is  suspected  and  cannot  be  excluded. 

The  following  is  a  condensation  of  the  method  employed  in  adminis- 
tering the  antimeningitis  serum : 

1.  When  lumbar  puncture  is  performed  in  a  suspicious  case,  be  pre- 
pared to  inject  the  serum.  If  the  cerebrospinal  fluid  withdrawn  is 
cloudy,  make  the  injection  of  serum  immediately  and  without  waiting 
for  a  bacteriologic  examination.  The  next  doses  of  the  serum  are  to  be 
given  only  if  Diplococcus  intracellularis  has  'been  demonstrated. 

2.  Always  withdraw  as  much  cerebrospinal  fluid  as  possible  at  each 
puncture  and  inject  full  doses  of  the  serum.  Thirty  c.c.  of  serum  should 
be  injected  in  every  instance  in  which  this  quantity  of  fluid  or  less  has 
been  removed,  unless  a  distinctly  abnormal  sense  of  resistance  in  the 
spinal  canal  is  encountered  after  as  much  serum  has  been  injected  as 
fluid  has  been  removed.  When  the  amount  of  fluid  withdrawn  exceeds 
30  c.c,  introduce  a  large  quantity  of  serum — up  to  45  c.c,  or  even  more. 
In  the  very  severe  or  fulminating  cases  inject  from  30  to  45  c.c.  of  serum 
without  reference  to  the  quantity  of  fluid  removed  unless  abnormal 
resistance  is  encountered. 

3.  In  very  severe  or  fulminating  cases  repeat  the  injection  of  serum 
within  the  twenty-four  hour  period,  as  soon  as  the  symptoms  intensify  or, 
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wiien  the  condition  remains  stationary,  after  the  lapse  of  the  first  twelve 

hours.  .PHI 

4.  In  cases  of  average  severity  make  daily  injections  ot  full  doses 
for  four  days.  If  diplococci  persist  after  the  fourth  dose,  continue  the 
injections  until  they  have  disappeared. 

'  5.  If  the  subjective  symptoms  including  fever  and  mental  impair- 
ment persist  after  the  diplococci  have  disappeared  or  after  the  four  doses 
have  been  given,  and  improvement  is  not  progressing,  wait  four  days,  if 
the  condiiton  is  stationary,  and  then  repeat  the  four  injections.  Should 
the  symptoms  have  become  worse  before  the  expiration  of  this  period,  the 
injections  should  be  resumed  immediately. 

6.  In  relapse,  which  is  indicated  either  by  reappearance  of  the  diplo- 
cocci in  the  cerebrospinal  fluid  or  recrudescence  of  the  symptoms,  the 
four  doses  at  twenty-four  hour  intervals  are  to  be  repeated  and  the  sub- 
sequent treatment  is  to  be  conducted  as  for  the  original  attack. 

7.  This  plan  of  treatment  is  to  be  followed  until  the  patient  is  free 
from  symptoms,  the  diplococci  disappear  from  the  cerebrospinal  fluid, 
or  the  chronic  stage  of  the  disease  supervenes.  The  serum  has  proved 
of  some  benefit  in  the  chronic  stages  in  which  the  diplococci  are  still 
])rosent  in  the  meninges.  Wlien  the  condition  of  hydrocephalus  has  been 
established  the  injection  of  serum  into  the  spinal  canal  promises  little. 
It  is  possible  that  direct  intraventricular  injections  may  be  of  benefit  m 
this  condition.  . 

Tuberculous  meningitis  has  no  established  specific  therapy.  It  is 
an  interesting  fact  that  in  almost  all  of  the  few  cases  of  reported  recov- 
ery from  this  disease,  early  lumbar  puncture  or  repeated  lumbar  punc- 
tures were  employed.  While  it  is  impossible  to  establish  any  possible- 
value  in  this  method  of  treatment,  the  disease  is  so  uniformly  fatal  that 
I  believe  this  method  of  treatment,  which  does  no  harm,  is  worthy  of 
trial.  The  disease  is  too  rapid  in  its  course  to  offer  any  prospect  of  suc- 
cess from  vaccine  therapy.  I  therefore  believe  that  tuberculous  menin- 
gitis should  be  treated  with  early  and  repeated  lumbar  puncture. 

In  pneumococcus  and  streptococcus  meningitis  the  outcome  is  very 
discouraging.  In  epidemic  meningitis,  the  value  of  serotherapy  appeared 
to  depend  on  the  concentration  with  which  the  serum  could  be  applied 
in  this  disease  through  direct  injection  into  the  spinal  canal,  while  it 
was  without  value  when  given  subcutaneously.  The  antipneumococcus 
and  antistreptococcus  sera  have  been  more  or  less  discredited  as  effective 
agents  against  their  respective  organisms,  but  they  had  only  been  used 
by  subcutaneous  injection.  It  occurred  to  me  that,  on  the  basis  of  anal- 
ogy with  the  riexner  serum,  these  sera  might  also  be  of  value  when 
injected  intradurally,  and  it  was  determined  to  try  this  method  of  treat- 
ment. The  diagnosis  cannot  be  made,  however,  at  the  time  of  the  first 
lumbar  puncture,  at  which  time  the  obtaining  of  cloudy  fluid  gives  a 
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large  balance  of  probability  in  favor  of  the  epidemic  form.  In  most  of 
the  pneumococcus  and  all  of  the  streptococcus  cases,  on  account  of  this 
balance  of  probability,  the  Flexner  serum  was  first  injected.  In  the  cases 
complicating  lobar  pneumonia,  no  antipneumococcic  serum  was  at  hand. 
After  the  examination  of  the  cerebrospinal  fluid  revealed  the  true  diag- 
nosis, it  was  necessary  to  return  with  a  supply  of  the  appropriate  serum. 
In  nine  of  the  pneumococcus  eases  and  two  of  the  streptococcus  cases, 
the  patients  died  before  the  appropriate  serum  could  be  given.  In  the 
three  other  pneumococcus  cases,  the  patients  were  already  moribund 
when  the  serum  was  given,  and  no  favorable  efi'ect  was  observed.  In  the 
four  streptococcus  cases  the  patients  lived  several  days  after  the  serum 
therapy  was  instituted,  and  it  was  thought  at  this  time  that  the  progress 
of  the  disease  was  less  rapid  than  before  the  use  of  the  serum.  In  two 
cases  there  was  apparent  a  marked  diminution  of  the  number  of  organ- 
isms found  in  the  cerebrospinal  fluid.  There  was,  however,  no  convinc- 
ing proof  of  good  effect. 

In  view  of  the  fatality  of  these  forms,  I  believe  that  this  method  of 
treatment,  on  the  ground  of  the  analogy  of  epidemic  meningitis,  is 
worthy  of  further  trial.  The  diagnosis  should  be  made  as  early  as  pos- 
sible, and  the  interval  between  the  diagnostic  puncture  and  the  giving 
of  the  serum  should  be  brief. 

For  influenza  meningitis  there  is  no  specific  therapy  established.  I 
am  inclined  to  advocate  early  and  repeated  lumbar  punctures  on  theo- 
retical grounds,  as  a  harmless  method  of  treatment,  the  possible  value 
of  which  may  be  established  in  the  future. 

In  staphylococcus  meningitis  the  evidence  points  toward  vaccine 
therapy  as  theoretically  a  valuable  and  practically  an  effective  method 
of  treatment.  The  known  great  value  of  vaccine  therapy  in  staphylo- 
coccus infections  is  a  strong  theoretical  argument  in  favor  of  this  treat- 
ment. In  practice,  cases  of  recovery  from  staphylococcus  meningitis, 
under  vaccine  therapy,  in  which  improvement  has  followed  each  injec- 
tion of  the  vaccine  have  been  reported.  An  homologous  vaccine  should 
be  employed. 

The  following  table  shows  the  specific  methods  of  treatment  which 
in  my  opinion  are  available  in  the  various  forms  of  cerebrospinal  menin- 
gitis, and  which  should  be  more  widely  tried,  until  further  evidence 
proves  or  disproves  their  value. 

Table  10. — Specific  Treatment  in  Ceeebbospinal  Meningitis 
Form  Treatment 

Tuberculous    Early  and  repeated  lumbar  puncture 

Epidemic   Antimeningitis  serum 

Pneumococcus   Antipneuniococcus  serum 

Streptococcus     Antistreptococcus    serum 

Influenza Early  and  repeated  lumbar  puncture 

Staphylococcus    Homologous   vaccine 
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J)r.  Jiotc-h.  of  I'Kistdil.  ill  his  ;i(lliiil';il)ir  wdi'k  dii  "'riic  liOOIltuou  I'av 
ill  Pciliatrirs."  lias  |  (iiiitc(l  out  tlic  iuhmI  of  iiii]iro\ciiicnt  in  (Hir  iiictliofl 
ol'  standariliziii;;  m-  i^i-adiiii:  iziowiiiu-  cliildicii  as  to  tliuir  capacity  for 
physical  and  iiu'iilal  woik.  Hi'  has  iiuuK"  tlie  interesting  and  novel  sug- 
gestion that  tlie  staiie  of  ossification  of  the  carpal  bones  as  determined  by 
the  radiograph  may  be  used  for  this  purpose.  If  it  be  shown  that  such 
a  test  can  be  made  and  interpreted  with  accuracy,  and  that  it  will  give 
an  accurate  index  of  })hvsical  and  mental  capacity  of  the  subject,  a  very 
valuable  conlrihiition  to  the  domain  of  preventive  medicine  will  have 
been  made. 

The  investigations  described  in  this  paper  were  undertaken  with  a 
view  to  applying  the  ingenious  metliod  ]jroposed  by  Dr.  Eotch  to  a  few 
cases,  and  tabulating  the  results.  These  investigations  have  not  covered 
the  question  of  the  relation  of  the  development  of  the  skeleton  as  a 
whole  to  physical  and  mental  capacity,  nor  of  tlie  relation  lietween  carpal 
ossification  and  the  rest  of  the  skeleton. 

Our  work  has  been  made  possible  by  the  Edward  X.  Oiblis  A'-ray 
Laboratory  of  the  University  and  BelleA'ue  Medical  College,  the  courtesy 
of  the  Sisters  of  Charity  and  attending  physicians  of  the  Xew  York 
Foundling  Hos])ital.  by  the  permission  and  cooperation  of  Dr.  Maxwell 
and  Dr.  Cram]>ton  of  the  Department  of  Education,  Xew  York  City, 
and  by  ihe  assistance  of  Dr.  Sheppard.  superintendent,  and  Dr.  Foster 
and  Dr.  Aldinger,  in  the  department  of  physical  training  of  the  High 
School  of  Commerce,  Xew  York  City,  and  by  the  aid  of  Dr.  Goldstein 
and  staff  of  the  Eandall's  Island  Children's  Hospital.  Among  the  normal 
children,  no  selection  was  exercised.  We  took  all  the  material  that  we 
could  obtain.     Among  the  idiots  we  selected  the  most  idiotic. 

As  stated  above,  we  have  not  investigated  the  relation  between  carpal 
ossification  and  the  development  of  the  rest  of  the  skeleton,  but  we  have 
observed  in  nmre  than  ono-lhird  of  om-  childien  so  many  discrepancies 
in  develo])ment  lietween  the  right  and  the  left  wrist  of  the  same  individ- 
ual tliat  we  must  doubt  the  value  of  using  a  radiograph  of  the  wrist  as  an 
accurate  index  of  the  development  of  any  other  part  of  the  body. 


*  Read  before  the  Section  on  Diseases  of  Children  of  the  American  !Modical 
Association,  at  the  8ixtv-First  Annual  Session,  at  St.  Louis,  June,  1910. 
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At  till.'  outset  it  was  round  oxct'cdiniily  (lillirull  In  ai-rivo  at  a  numeri- 
cal expression  Tor  the  stage  of  (■ai])al  ossillcai ion.  Up  to  a  time  this  can 
be  expressed  roughly  l)v  the  mimlicr  ot  (enters  of  ossification  shown  in 
the  radiograph.  But  after  the  full  number  of  centers  has  appeared  the 
gradations  from  this  stage  to  those  of  greater  development  must  be 
expressed  in  the  relation  between  the  increasing  calcification  of  the  hones 
and  the  decreasing  areas  of  the  interspaces  which  arc  tiansparent  to  the 
a'-rays.  Because  of  the  extreme  iricgnlarity  in  different  subjects  of  the 
progress  of  this  ossification  we  found  it  best  not  to  attempt  an  expression 
which  should  fairly  represent  the  degree  or  .-tage  of  carpal  ossification, 
but  to  grade  the  radiographs  in  nunu-rical  luder  fi'oni  that  of  least  to 
that  of  greatest  development. 

In  the  investigation  \\hicli  we  have  nuide  radiographs  have  been  talcen 
of  both  wrists  in  about  200  subjects,  varying  in  age  from  infants  to 
young  men.  and  in  mental  capacity  from  idiots  and  cretins  to  the  excep- 
tionally brilliant  high  school  boy.  Age,  height,  weight  and  mentality 
have  been  noted,  and  in  the  high  school  boys  exercise  and  stage  of  pubes- 
cence have  been  added.  Photographs  have  been  taken  of  many  of  the 
cases.  They  maybe  divided  into  three  main  groups:  (1)  children;  (2) 
high  school  boys;  (3)   idiots. 

Figure  1-i  shows  the  ages  of  all  the  cliildren  expressed  in  vertical 
lines  drawn  to  scale,  be<.'inning  with  an  infant  1  year,  1  month,  and  10 
days  old.  and  einling  with  a  eliild  of  14  years,  5  months,  and  20  davs. 
The  chihlren  are  graded  in  numerical  order  from  left  to  right,  according 
to  their  carpal  development.  It  is  seen  that  the  child  whose  wrist  is 
twelfth  in  carpal  development  is  of  greater  age  than  all  others  up  to  the 
sixty-seventh.  ^Yrist  73  is  younger  in  years  than  Wrist  10.  Onlv  after 
Wrist  118  do  all  the  ages  exceed  that  of  Wrist  12.  It  is  seen  that  onlv 
in  a  verv  general  way  does  the  age  increase  with  carpal  development. 

Figure  15  is  a  chart  showing  height,  which,  like  age,  presents  onlv 
a  general  increase  Avith  carpal  ossification.  The  shortest  child  is  an 
achondroplasiac,  and  is  forty-seventh  according  to  its  carpal  classification. 

Figure  10  presents  between  weight  and  carpal  development  the  same 
general  correlation.  The  child  of  the  least  developed  wrist,  Xo.  1, 
exceeds  in  weight  Child  78.  Child  41  in  wiist  exceeds  all  others  in 
weight  up  to  Xo.  79,  and  only  after  Xo.  0.")  do  all  weights  exceed  Xo.  41. 

In  Figure  17  the  radiographs  of  the  ehildreirs  wrists  are  still  o-raded 
in  numerical  order,  but  are  grou])ed  to  iiulicate  similaiity  in  development. 
and  are  lettered  according  to  Dr.  Rotch's  classification.  Where  two  let- 
ters are  used  the  wrists  appeared  so  indefinite  as  to  belong  in  either  or 
both  classes.  Age,  height,  weight  and  mental  ability  are  recorded.  Seven 
degrees  of  mentality  have  been  n.=ed.  1  for  idiotic;  IV,  for  very  dull;  2 
for  dull;  3  for  fair:  4  for  bright;  5  for  very  bright;  and  0  for  excep- 
tionally   bright.      Four    children,     the    brightest    of    all,    have    been 


Fig.   1. — Ra(liop;ra])li  of  wrists  and  liiuids  of     Auuustine  A.,  aged    14  niontli? 
(12453  A.)      Epiphysis  of  left  tliiinih  present:  epiphysis  of  right  thinnb  absent. 


Fig.  2. — Radiograph  of  wrists  and  hands  of  Walter  M.    (12437),  aged  4  years, 
4  months  and  8  days.     Three  centers  of  ossification  in  left  liand;   two  in  rijrht. 


Fig.  3. —  Radiograpli  of  wrists  and  hands  of  Victor  S.    (12403),  aged  4  year: 
7  months  and  15  davs.     Two  centers  of  ossification  in  left  hand:  three  in  right. 


Fiji;.  4. — Radiograph  of  wri.sts  and  liands  of  Frances  B.   (12414),  aged  5  years, 
11  months,  and  lli  days.     Tliree  centers  of  ossification  in  left   liand:  four  in  right. 


Fig.  5. — Radiograph  of  wrists  and  hands  of  Michael  H.  (12451),  aged  3  years, 
3  months  and  8  days.  Three  centers  of  ossification  in  left  hand,  four  in  right. 
No  epiphysis  of  tliumb  in  either. 


Fig.  6. — Radiograph  of  wrists  and  hands  of  James  F.  (12450  A),  aged  4  years, 
and  3  days.     Four  centers  of  ossification  in  left  liand,  three  in  right. 


Fig.  7. — Radiograph  of  wrists  and  hands  of  Alice  M.    (12419),  aged  3  years, 
10  months  and  22  days,      l  hree  centers  of  ossification  in  left  hand,  four  in  right. 
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Fig.  8. — Eadiograph  of  wrists  and  hands  of  John  E.   (12410),  aged  2  years,  4 
months  and  4  days.     Five  centers  of  ossification  in  left  hand,  four  in  right. 


Fig.  9. — Radiograph  of  wrists  and   hands  of  .Mary   R.    (12388),  aged  G  years, 
6  months  and  25  davs.     Six  centers  of  ossification  in  h'ft  hand,  five  in  rigiit. 
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Fig.  10. — Iladiograph  of  wrists  and  liands  of  Bessie  D.  (12390),  aged  5  years 
and  1  day.  Four  centers  of  ossification  in  left  liand.  with  large  epiphysis  of 
thumb:  five  in  right  with  sixtli  just  a])pearing. 


Fig.  11. — Radiograph  of  wrists  and  hands  of  Marjorie  K.  (12400),  aged  5 
years,  6  months  and  5  days.  Seven  centers  of  ossification  in  left  iiand,  six  in 
right. 


Fig.  12. — Radiograpli  of  wrists  and  liands  of  Sojiliia  W.  (  12308).  aged  5  years, 
2  months  and  12  days.  Seven  centers  of  ossification  in  left  hand  and  no  epiphysis 
of  ulna;  in  right,  six  centers  with  seventh  just  appearing  and  epiphysis  of  ulna 
present. 
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iiiaikcil  "i .  'I'liis  est  iiiiiilc  w.is  iiiailc  up  ridiii  llir  opinion  of  a  niii'sc  well 
accpiaintcil  with  the  children,  ihrir  kindcri^ai  ten  teachers,  and  our  own 
observations.  Where  wj.v  only  is  -how  n.  other  data  could  not  l)e  ohtaiiieil. 
The  c-liildreii  of  Classes  A  and  \-\\  aic  healthy  infants.  'J1ie  first  walks; 
the  second,  (i  months  older,  does  not  walk.  The  first  wrist  of  (Mass  B, 
the  youn^^est  in  carpal  (lcvcloi)inent,  is  of  a  chikl  which,  except  for  one 
other,  is  tlie  oldest  in  years  of  the  entire  class  of  seventeen.  It  is  the 
tallest,  the  liea\iest  ai:d  the  ])est  mentally.     In  th"  second  ;rroup  of  Class 


Fig.  13. — Radiograph  of  Avrists  and  hands  of  Frank  O.    (12412),  aged  7  years, 
4  months  and  10  days.     Six  centers  of  ossification  in  left  hand;   seven  in  right. 
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Weight  axd  ^Iextal  Development 
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B.  the  youngest  child,  aged  2  year?,  0  nioiitli?  and  L")  days,  is  very  bright, 
while  the  oldest,  G  years,  7  months  and  29  days,  is  very  dull,  while  their 
wrists  are  verv  similar  in  stage  of  development,  being  only  one  number 
apart.  In  Class  C  the  wrists  of  least  and  greatest  development  are  of 
childrt'ii  with  the  same  degree  of  mentality.  The  former  is  the  older  in 
years.  Jn  Class  D  the  same  is  true  as  to  mentality,  with  the  opposite  as 
to  age.  The  youngest  child  in  this  class  is  2  years,  2  months  and  2  days, 
wliile  the  oldest  is  7  years  and  29  days.  The  youngest  of  fair  intelligence; 
the  oldest  very  bright.  In  Class  G  the  first  is  an  idiot,  while  the  second 
and  third  following  are  very  bright. 

In  all  there  are  twenty-five  groups  of  two  or  more  children  in  each. 
The  wrists  increase  in  development  from  left  to  right.  A  comparison  of 
the  age,  height,  weight  and  mind  of  the  first  and  last  child  in  each  group, 
these  children  representing  extremes  of  carpal  development,  may  be 
shown  thus :  where  the  age,  height,  weight  or  mind  of  the  last  child  is 
greater  than  that  of  the  first  child  in  the  same  group  a  plus  sign  (-{-) 
is  used,  and  the  increase  is  in  accord  with  carpal  development;  where  the 
last  is  less  than  the  first  a  minus  sign  ( — )  is  used  and  the  decrease  is 
contrary  to  the  carpal  development;  where  the  last  and  first  are  equal 
a  sign  of  equality  (^)  is  used,  but  the  result  is  still  out  of  accord  with 
carpal  development,  as  this  increases  from  first  to  last. 

From  the  accompanying  table,  a  comparison  IjetAveen  the  last  child 
and  the  first  child  of  each  group,  it  will  be  seen  that  eighteen  of  the 
twenty-five  groups  increase  in  age  with  carpal  development;  seventeen 
in  height  and  fifteen  in  weight.  In  mentality  fifteen  of  twent3--five 
decrease  with  increase  in  carpal  development;  five  remain  the  same,  or 
in  four  fifths  of  these  groups  the  child  of  least  carpal  development  equals 
or  exceeds  in  mental  ability  the  child  of  greatest  carpal  development. 

Our  second  main  group  of  cases  (Fig.  18)  is  composed  of  eighty- 
seven  high  school  boys  who  were  chosen  with  the  purpose  of  learning  the 
relation  between  the  stages  of  carpal  ossification  and  the  stages  of  pubes- 
cence. Age,  height,  weight,  scholarship  and  exercise  have  been  noted. 
These  data  were  taken  from  charts  prepared  by  Dr.  C.  Ward  Crampton, 
of  the  Department  of  Education,  Xew  York  City,  in  his  valuable  work 
on  "Physiologic  Age."  He  has  used  the  appearance  of  pubic  hair  as  an 
index  of  the  stage  of  puberty;  e.  g.,  X  indicates  that  no  hair  has  yet 
appeared  and  the  boy  is  pre-pubescent ;  AP  that  the  hair  is  just  appear- 
ing and  the  boy  is  in  the  first  stage  of  pubescence;  ST  that  the  hairs 
have  become  straight  and  represent  a  later  stage ;  C  that  the  hair  has 
become  curly,  and  is  used  with  exponents  to  express  still  further  stages 
of  pubescence  up  to  Co,  which  indicates  that  the  growth  of  pubic  hair 
has  become  complete,  and  tlie  subject  has  passed  all  stages  of  pubescence, 
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and  has  boooine  a  postpubcfcent.  The  !)Ovs  c-lioson  by  lis  aro  as  follows : 
2 J:  X,  G  AP,  8  ST,  9  CI,  6  C2,  5  C3,  6  C4,  and  23  Co.  As  there  should 
be  the  srreatest  difference  between  prepubeseents  and  postpubescents,  the 
larirer  number  of  boys  were  ehosen  from  these.  The  wrists  were  carefully 
compared  and  arranged  in  order  from  that  of  the  least  to  that  of  the 
greatest  carpal  development. 

The  stage  of  pubescence  was  then  noted  together  with  the  height, 
weight,  etc.  It  is  seen  that  the  carpal  development  increases  in  general 
with  the  stages  of  pubescence,  that  most  of  the  \  boys  aro  at  the  besin- 
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Fig.  15. — Chart  showing  height  of  all  the  chiklri'ii  cxprfsscd  in  vertical  lines. 

ning  while  iiie  Co  men  are  toward  the  end  of  the  chart.  T  here  are.  how- 
ever, so  many  exceptions  that  carpal  ossification,  in  this  limited  niiml)er 
of  eases  at  least,  does  not  accurately  correspond  witli  tJic  stage  of  pubes- 
cence. 

Photographs  were  taken  of  the  boys  grouped  according  to  their  stage 
of  pubescence  or  the  "physiologic  age"  of  Crampton.  that  we  might  note 
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their  -riuTal  iippcarancr  when  so  oroui....!  and  (■..iiiihto  it  in  our  imn.ls 
with  Mhat  NN..U1.1  hv  the  ease  wore  they  grouped  according  to  their  stage 
of  carpal  ossilication.  A  dillerenee  in  appearance  is  noticeable  ])etwecn 
all  <jroui)s.  hilt  iliost  strikinglv  l)et\\een  group  X  and  group  Co. 
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Fig.   1G.-Cl.an  .hawing  weight  of  all  chil.lrcM.  expresst-d  in  v.rtic-ul  lines. 

\cres  are  drawn  as  beginning  at  12  years,  heights  from  100  centi- 
meter's, weights  are  indicated  in  full.  Scholarship  is  represented  by  an 
averacre  of  all  marks  during  the  first  term,  and  are  drawn  in  full.  "X" 
indicates  thai  the  bov  has  taken  athletic  exercise  before  entrance,  "0" 


I   llll    I  I  II 


30 
■25 


BC 


Fi".   17. — Section    1. 


10 


c 

- 

i-i".    17. — ."^fclioii   1. 


11 


J_L 


111 


a 


30 
25 

20 

•15 

MO 


CD 


Fi".   li. — Seolioii  ^. 


ii 


ii 


27^5 
25 

20 

•IS 

■10 


deI 


EF 


TO 


riy.    17.— Si'ilinii 


JI 


30 
25 
20 


GH 


10 
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Fij,'.  17. — Section  t>. — (_liait  of  mental  deveicjpment.  weiglit.  Iieiglit  and  Ufie 
of  children  grouped  to  indicate  similarity  in  development  and  according  to  Rotch's 
classification. 
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Figure  ]S. — Si^etion   1. 
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Fijiuri'  18.— Soctidii  Z. 
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Fig.    18. — Section   4. — Ciiart   of  relation   between   stages  of  carpal  ossification 
and   stages  of  pubescence. 


Fig.  19.— Radiograpli  of  wrists  and  liaiuls  of  Helen  F.  (13),  aged  5,  idiotic; 
has  enlarged  lyniph-nodcs  and  exaggerated  patellar  reflexes;  walks  with  difficulty, 
cannot  feed  herself. 


Fig.  20. — Radiograph  of  wrists  and  hands  of  Frida  A.  (I  5),  aged  5;  Mon- 
golian idiot;  has  poor  circulation:  does  not  dress  or  feed  herself:  is  of  unclean 
habits. 


Fig.  21. — Radiograph  of  wrists  and  hands  of  Sadie  R.  (12304),  normal  child, 
aged  5  years,  7  months  and  5  days;  of  bright  mentality.  In  carpal  development 
both  idiots  (Figs.  19  and  20)  exceed  the  normal  child.  While  the  younger  idiot 
has  smaller  centers,  it  has  in  advance  of  tlie  normal  child  the  epiphysis  of  the 
ulna. 


Fig.  22. — Photographs  of  Helen   F.   and   Fritla   A.   wliose  carpal   development 
was  shown  in  figures  19  and  20. 


Fig.  2.3. — Radiograph  of  wrists  and  hands  of  Lulu  B.   (T  9),  aged  9  years  and 
6  months;   feeble-minded:   dresses  and  feeds  herself. 


Fig.  24. — Radiograph  of  wrists  and  hands  of  Mary  C.  (12381),  very  bright 
normal  child,  aged  9  years,  2  months  and  10  days.  The  idiot's  wrist  (Fig.  23) 
is  in  advance  of  that  of  the  normal  child. 


Fif.  25.— Radiograph  of  wrists  and  hands  of  Elsie  O.  (I  ll.  aged  12;  micro- 
cephafic  idiot;  does  not  dress  or  feed  herself;  is  of  unclean  habits;  jabbers  con- 
stantly. 


Fig.  26.— Portraits  of  Lulu  B.  and  Elsie  0.,  whose  wrists  and  hands  are  shown 
in  Figures  23  and  25. 


Fig.  27.— Radiograjjh  of  wrists  and  hands  of  Mary  C.  (4747),  normal  child 
of  fair  mentality,  aged  12  years,  2  months  and  9  days.  The  normal  child  some- 
what exceeds  the  idiot    (Fig.   25). 


Fig.  28. — Radiograph  of  wrists  and  hands  of  Bertha  L.  (I  11),  aged  14,  niicro- 
ce|>halic  idiot;  does  not  feed  or  dress  herself  or  answer  to  name;  is  of  fairly 
clean  habits.  Tliese  wrists  are  considerably  in  advance  of  those  of  ]M.  C. 
(Fig.  27). 


Fig.  29. — Radiograph  of  wrists  and  hands  of  Florence  B.   (17),  imbecile  aged 
22,  who  dresses  and  feeds  herself.     These  wrists  show  still  further  advance. 


Fig.  30.— Portraits  of  Bertha  L.  and   Fl 
shown  in  Figures  28  and  29. 


ri'iicc  I?,  whose  wrists  and  hands  are 


Fig.  31.— Radiograpli  of  wrists  and  hands  of  David  W.    (I  12),  a  blind  idiot, 
aged  6,  who  does  not  dress  or  feed  himself;   is  of  unclean  habits.  ■ 


Fig.  32. — Radiograph  of  wrists  and  hands  of  Sylvester  B.  (12416),  very 
bright  normal  child,  aged  7  years,  1  month  and  10  days.  The  idiot's  carpal 
ossification    (Fig.  31)    is  far   in  advance  of  the  normal  child. 


Fig.  33. — Portraits  of  David  W.  and  Benny  L.,  whose  wrist  developments  are 
shown  in  Figures  31  and  43. 


Fig.  34. — Radiograph  of  wrists  and  hands  of  Arthur  B.  (10),  idiot,  aged  14, 
who  is  clean,  feeds  and  di'esses  himself,  marches  and  folds  paper,  hut  does  not 
answer  to  name  and  cannot  learn  the  alphahet. 


Fig.  35. — Radiograph  of  wrists  and  hands  of  normal  boy  (922)  aged  14  years, 
11  months  and  22  days,  whose  school  average  is  74.5  per  cent.  The  idiot's  wrist 
(Fig.  34)    is  the  further  developed. 


Fig.  36. — Portraits  of  Arthur  B.  and  Charles  B.,  whose  wrists  and  hands  are 
shown  in  Figures  34  and  40. 


Fig.  37. — Radiograplis  of  wrists  and  hands  of  Isadore  I.   (I  4),  an  idiot  aged 
15,  who  feeds  himself  and  marches  only;    has  undescended  testes. 


Fig.  38.— Radiograph  of  wrists  and  hands  of  normal  boy  (912  cl).  aged  15 
years,  9  months  and  13  days;  school  average  52.6  per  cent.  The  idiot  (Fig.  37) 
exceeds  the  normal  boy. 


Fig.  39. — Photograi)hs  of  Isadore  L.  and   Sanuu-1   S..   w  h(»e  wrists  and   hands 
are  shown  in  Figures  37  and  41. 


Fig.  40. — Radiograph  of  wrists  and  hands  of  Charles  B.  (18)  blind  idiot 
aged  17,  who  marches,  folds  paper,  sews  buttons,  does  raffia  work  but  does  not 
answer  to  his  name. 


Fig.  41. — Radiograph  of  Avrists  and  hands  of  Samuel  S.    (I   10),  blind   idiot 
18,  who  is  unclean  and  does  not  answer  to  name  or  feed  himself. 


Fig.  42.— Radiograph  of  wrists  and  hands  of  normal  boy  (459  C  4),  aged  17 
years,  11  months  and  19  days:  school  average  96.5  per  cent.  Normal  boy  seems 
to  exceed  both  the  younger  and  older  idiots   (Figs.  40  and  41). 
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that  no  exercise  has  been  taken,  and  "?"  that  no  information  was  obtain- 
able. 

Tlie  third  croup  of  cases  is  of  five  male  and  six  female  idiots  and  one 
male  cretin.  Their  carpal  develo|)ment  is  compared  with  that  of  normal 
children  of  the  same  sex  and  as  near  the  same  age  as  possible. 

The  idiot  girls,  Helen  F.  and  Fri(hi  A.,  of  about  the  same  age,  are 
nearest  alike  in  height  ami   in  carpal  ossification.     Lulu  B.,  aged  9i/> 


Fig.  43. — Radiograph  of  wrists  and  hands  of  Benny  L.    (I  2),  a  cretin  a^ed 
21;    fairly  intelligent  midget. 


Fig.  44. — Radiograph  of  wrists  and  hands  of  normal  boy  (799  C  4),  aged  22 
years,  1  month  and  21  days;  school  average  65.5  per  cent.  The  normal  boy 
e.xceeds  the  cretin    (Fig.  43). 


years,  and  Elsie  0.,  aged  12  ,  present  a  like  similarity.    The  same  is  true 
of  Bertha  L.,  aged  14,  and  Florence  B.,  aged  22. 

Of  the  boys,  the  oldest,  Benny  L.,  a  dwarf  cretin  21  years  old,  and  the 
youngest,  David  W.,  aged  6,  are  nearest  alike  in  height  and  also  in  carpaf 
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development.  This  relation  between  height  and  carpal  ossification  holds 
good,  regardless  of  age,  between  the  others,  namely,  Samuel  S.,  aged  18, 
and  Isadore  1.,  aged  15,  and  between  Arthur  B.,  aged  15,  and  Charles  B., 
aged  17. 

"We  ]vA\Q  in  the  course  of  our  work  exa7nined  children  at  monthly 
intervals,  and  have  found  in  some  cases  an  advance  in  carpal  develop- 
ment, e.  g.,  a  new  center  appearing,  while  in  other  cases  no  advance  has 
been  present. 

In  view  of  the  general  correlation  between  height  and  carpal  develop- 
ment, as  seen  in  Figure  15  and  as  illustrated  hx  the  idiots'  radiographs 
and  photogi'aphs,  successive  examinations  of  the  carpus  might,  when  con- 
sidered witli  other  factors  such  as  sex,  race,  heredity,  age,  height  and 
weight,  serve  as  an  aid  to  indicate  the  rapidity  of  skeletal  development 
and  the  possible  future  height  of  tlie  child. 

From  this  limited  investigation  we  are  led  to  believe  that  the  ossifi- 
cation of  the  one  wrist  of  an  individual  is  not  an  exact  index  of  the  ossi- 
fication of  the  otlier  wrist,  and  therefore  it  seems  probable  that  the  same 
inexact  relation  exists  between  the  wrist  and  the  remainder  of  the  skele- 
ton. Age,  height  and  weight  increase  in  general  with  advance  in  carpal 
ossification,  but  with  many  exceptions  among  both  sexes.  It  would  be 
impractical  at  least  to  regulate  the  mode  of  life  of  these  children  accord- 
ing to  this  classification  alone,  e.  g.,  Class  B  includes  a  very  bright  child, 
2  years,  6  months  and  15  days  old,  and  a  very  dull  child  of  G  years,  7 
months  and  29  days;  Class  D  includes  a  child  of  fair  intelligence,  2 
years,  2  months  and  2  days  old,  with  a  very  bright  child  of  7  years  and 
29  days.  We  can  find  no  relation  between  degree  of  carpal  development 
and  quality  of  mind.  Some  idiots  are  as  far  advanced  in  carpal  ossifi- 
cation as  some  normal  children  of  good  mentality  and  similar  chronologic 
age.  The  relation  between  the  stages  of  puberty  and  those  of  carpal  ossi- 
fication is  too  indefinite  to  warrant  the  latter's  use  as  an  index  of  phvsio- 
logic  development.  And,  finally,  though  carpal  development  alone  is  not 
an  exact  index,  still  when  observed  at  intervals,  and  considered  with  other 
factors,  it  may  become  an  aid  in  estimating  the  rapidity  of  growth  of  the 
skeleton  in  children. 

We  believe  with  Dr.  Eotch  that  closer  attention  should  be  paid  bv  the 
medical  profession  to  the  regulation  of  physical  and  mental  tasks  more 
in  accordance  with  the  individual  child's  capacitv,  and  hope  that  develop- 
ment of  the  ossification  centers  of  the  skeleton,  as  brought  before  us  by 
Dr.  Eotch,  though  not  an  index  in  itself,  may  become  a  factor  toward 
this  result. 

480  Park  Avenue— 1.51  ^^  est  Eightv-Sixth  Street. 
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For  some  years  past  we  have  been  iiiucli  impressed  by  tbe  frequency 
with  wliieh  albumin,  varying  in  amounts  from  very  slight  to  marked 
traces,  has  been  reported  present  in  the  urines  of  children  we  have  seen 
in  private  practice.  In  these  children  we  have  been  unable  to  detect 
abnormalities  which  we  considered  sufficient  to  account  for  the  albumm. 

Stimulated  by  these  findings,  we  undertook  the  studies  set  forth  in 
this  paper  and  in  presenting  them  we  shall  not  undertake  a  discussion  of 
the  extensive  and  valuable  work  which  has  been  done  on  the  allmminurias, 
but  merely  state  the  results  of  our  own  work.  Our  purpose  has  been  to 
determine  the  frequency  of  occurrence  of  albuminuria,  and,  if  possible, 
to  throw  some  light  on  the  cause  of  this  frequency.  To  tliis  end  we  have 
made  examinations  of  the  urines  of  124  presumably  normal  children  tak- 
ing samples  at  frequent  intervals  on  the  same  day,  and  over  a  period  of 
days,  as  well  as  samples  covering  the  full  twenty-four-hour  ])criod. 

In  carrying  out  this  work,  we  have  considered  it  advisable  to  make 
complete  examinations  of  the  urine  and  to  use  tests  easy  of  application 
and  at  the  same  time  reliable. 

The  following  is  an  outline  of  our  routine  procedure :  In  each  sample 
of  urine,  we  determined  the  color,  the  appearance,  the  specific  gravity, 
the  reaction  (in  twenty-four-hour  specimens,  the  total  acidity),  the  pres- 
ence or  absence  of  allnimin,  sugar,  acetone,  diacetic  acid,  indican,  uro- 
bilinogen, and  phenol;  and  microscopically,  the  presence  or  absence  of 
cells,  casts,  cylindroids,  and  crystals. 

TESTS  USED 

For  the  determination  of  the  specific  gravity,  we  used  Squibb"s 
urinometer,  graduated  to  25  C. ;  for  the  reaction,  litmus  paper;  for  albu- 
min (all  specimens  having  l)oen  made  clear  either  by  filtering  or  by  the 
addition  of  magnesia  and  filtration)  Ilellei's  nitric  acid  test,  observed  at 
intervals  of  one,  three,  and  five  minutes,  the  heat  test,  observing  it  imme- 
diately as  well  as  after  the  addition  of  acetic  acid,  the  potassium  ferro- 
cvanid  test,  contrasting  it  with  the  cold  urine  to  which  acetic  acid  liad 
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been  added,  and  the  acetic  acid  test,  in  which  a  few  drops  of  50  per  cent, 
acetic  acid  were  added  to  the  untreated  urine.  In  each  of  these  tests,  in 
addition  to  the  contrasts  made  above,  comparisons  were  made  with  the 
untreated  urine  and  always  against  a  black  background.  When  the  spe- 
cific gravity  was  1,02-t  or  over  the  urine  was  diluted  and  both  samples 
tested.  For  sugar  we  used  Fehling's  test;  for  acetone,  Lange's  test,  con- 
trolled by  Stock's  test:  for  diacetic  acid,  Gerhardt's  test;  for  indican, 
Obermayer's  test;  for  urobilinogen,  the  dimethylamidobenzaldehyd  reac- 
tion; and  for  phenol,  the  urine  was  treated  with  25  per  cent,  sulphuric 
acid  and  the  distillate  with  bromin  water.  In  the  microscopic  examina- 
tion, two  slides  from  the  centrifugalized  sediment  were  studied. 

The  routine  examination  for  bodies  other  than  albumin  was  made  in 
order  to  determine  whether,  if  present,  they  might  have  some  bearing  on 
the  occurrence  of  the  albumin,  or  indicate  some  abnormal  condition  to 
which  it  could  be  attributed. 

With  the  same  idea  in  view,  we  examined  the  stools  in  certain  groups 
of  cases  amounting  to  about  one-third  the  total  number.  This  included 
the  form,  color,  odor,  reaction,  and  evidences  of  fermentation  and  the 
presence  of  mucus  and  undigested  food  particles;  and  under  the  micro- 
scope the  presence  of  starch,  neutral  fats,  soaps,  and  crystals. 

SOURCE   OF  MATERIAL 

Four  hundred  and  forty-five  specimens  of  urine  were  examined.  These 
were  obtained  from  121  children,  ranging  in  age  from  IS  months  to  14 
years.  For  convenience  of  consideration  we  liave  divided  these  latter 
into  fou]-  groups  as  follows : 

1.  Children  obtained  from  a  number  of  different  sources. 

2.  Children  obtained  from  the  orthopedic  ward  of  the  hospital  of  the  Univer- 
sity of  Pennsylvania,  suffering  from  congenital  or  acquired  deformities  (other 
than  tuberculous ) . 

3.  Children  from  the  Baptist  Orphanage  of  Philadelphia. 

4.  A  group  of  three  children,  whose  urines  were  examined  practically  every 
day  for  several  weeks. 

SPECIMENS  USED 

In  the  majority  of  the  children  in  Group  1,  only  morning  samples 
were  examined;  in  a  smaller  number,  both  morning  and  evening. 

In  Group  2,  consisting  of  thirty-one  cases,  only  morning  examinations 
were  made  in  twenty-four,  both  morning  and  evening  in  thirteen,  and 
morning,  noon,  and  evening  for  two  successive  days  in  three  cases.  In 
the  last  case  of  this  group,  for  reasons  to  be  considered  later,  examinations 
were  made  for  six  successive  days.  The  first  sample  was  taken  immedi- 
ately on  waking,  the  second  at  9  a.  m.,  and  the  others  at  noon  and  even- 
ing. On  the  first  day  the  child  was  up  and  about  the  ward  and  on  the 
regular  hospital  diet.    On  the  second  day  he  was  in  bed  on  the  same  diet ; 
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on  the  third  day  tlic  coinlitions  wore  tlie  panic  On  tlio  fourth  day  lie  was 
again  up  and  about  on  tlie  hospital  diet.  On  tin;  fifth  day  he  was  up  and 
about  on  an  exclusive  milk  diet;  on  the  sixth  day  he  was  in  bed  on  a  jnilk 
diet. 

(Irouj)  ;>  consisted  of  Ihiity-six  institiilional  children.  We  are  quite 
aware  that  the  normality  of  such  children  may  be  questioned,  but  they 
are  included  because,  aside  from  being  well-nourished  and  free  of  organic 
diseases,  the  conditions  under  which  they  live  are  entirely  normal.  The 
home  is  constructed  on  the  cottage  plan,  each  cottage  being  under  the 
direction  of  a  house-mother  who  has  charge  of  about  twenty-five  children. 
The  food  supplied  them  is  not  only  adequate,  digestible,  and  well-bal- 
anced, l)ut  also  admirably  prepared.  The  sleeping-apartments  are  spa- 
cious, well  ventilated  and  perfectly  clean.  The  play-ground  consists  of 
an  enclosure  of  about  six  acres.  Aside  from  this  the  children  are  still 
further  detached  from  the  ordinary  institutional  environment  by  the  fact 
that  they  receive  their  education  in  the  public  schools. 

During  the  period  of  examination  the  usual  routine  of  life  was  fol- 
lowed, except  that  the  children  were  kept  from  school.  They  were  stud- 
ied in  groups  of  three,  each  group  being  under  the  constant  supervision 
of  a  ti-ained  nurse  in  order  to  insure  the  proper  collection  of  specimens. 
The  following  routine  was  then  followed : 

A  complete  physical  examination  was  made  to  exclude  acute  and  chronic  dis- 
eases and  defects  of  development.  The  specimens  were  collected  immediately  on 
rising,  and  thereafter  at  9  a.  m.,  12  noon,  and  6  p.  m.  In  addition  the  total  quan- 
tity 'for  twenty-four  hours  was  taken.  The  body  temperatures  were  recorded 
every  fourth  hour  during  the  day.  The  pulse  rate  and  the  blood-pressure  (by 
Stanton's  apparatus)  were  determined  in  the  upright  and  recumbent  postures  on 
the  day  that  the  samples  were  collected;  and  a  sample  of  the  stools  from  each 
case  was  taken. 

In  Group  -i,  ninety-five  examinations  were  made.  The  specimens 
represented  the  morning  urine  for  a  portion  of  the  time,  the  mid-day  for 
another,  and  both  the  morning  and  evening  for  the  remainder.  On  two 
occasions,  separated  by  some  days,  the  twenty-four-hour  quantity  was  col- 
lected and  examined. 

RESULTS  OF  THE  EXAZMIKATIOy 

There  has  been  wide  variation  in  the  specific  graviltj  of  the  urine 
voided  at  different  periods  of  the  same  day.  In  the  majority  of  instances 
it  has  been  higher  in  that  voided  immediately  on  rising  and  in  the  urine 
voided  at  the  end  of  the  day,  but  this  has  not  been  constant.  In  the 
twenty-four-hour  specimens  (forty-two  in  number)  the  specific  gravity 
has  been  much  higher  than  the  averages  given  in  text-books  and  mono- 
graphs for  children  whose  ages  were  the  same  as  those  v/e  have  studied. 
The  specific  gravity  bore  no  definite  relationship  to  the  amount  of  urine 
voided.     Thus  in  a  child  voiding  but  475  c.c.  in  twenty-four  hours,  the 
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specific  siravity  was  1.022.  wliile  in  another  voiding  1,250  c.c. — one  of  the 
largest  amounts  recorded — the  specific  gravity  was  1,025.  Neither  the 
form  nor  tlie  amount  of  albumin  present  bore  any  relationship  whatsoever 
to  the  variations  in  the  specific  gravity  or  to  the  amounts  voided. 

Variations  in  the  reaction  had  no  influence  on  the  albuminuria.  In 
one  of  the  cases  in  Group  4  (the  three  patients  from  whom  samples  were 
examined  daily  over  a  period  of  weeks)  we  noted  a  rather  interesting 
condition,  from  which,  however,  no  conclusions  can  be  drawn.  An  even- 
ing sample  of  one  day  had  a  specific  gravity  of  1,030 ;  it  was  markedly 
acid,  contained  a  very  slight  trace  of  nucleo-albumin,  and  the  sediment 
showed  amorphous  urates.  The  urine  of  the  following  morning  showed  a 
marked  turbidity  when  voided,  which  was  due  to  a  fine  white  flocculent 
precipitate;  its  reaction  was  strongly  alkaline;  it  contained  no  albumin, 
but  showed  an  abundant  precipitation  of  phosphates  on  boiling,  and  the 
sediment  contained  large  quantities  of  earthy  phosphates.  A  sample 
voided  in  the  early  afternoon  of  the  same  day,  had  a  specific  gravity  of 
1,028;  its  reaction  was  strongly  acid  and  it  contained  a  very  slight  trace 
of  nucleo-albumin,  the  sediment  showing  amorphous  urates  and  calcium 
oxalate  crystals. 

One  cannot  argue  that  the  absence  of  albumin  in  the  second  sample 
was  dependent  on  the  alkaline  reaction,  since  albumin  was  absent  in  this 
boy's  samples  not  infrequently  when  the  urine  was  strongly  acid.  But 
the  high  phosphatic  content  of  the  morning  urine,  wedged  in  between 
samples  which  were  highly  acid,  is  interesting  and  difficult  of  explanation. 
Its  interest  is  greatly  increased,  moreover,  by  the  fact  that  this  is  a  com- 
mon and  not  unique  occurrence 'in  the  experience  of  this  boy.  On  one 
other  occasion  noted  in  our  tables,  morning  samples  on  two  successive 
days  showed  in  the  one  a  highly  acid  urine  with  nucleo-albumin,  and  in 
the  next  a  highly  alkaline  urine  without  albumin.  On  several  occasions 
not  recorded  in  our  tables,  we  have  observed  this  boy  pass  a  highly 
alkaline  urine  on  rising,  and  within  a  few  hours  void  a  arine  which  was 
definitely  or  strongly  acid.  We  desire  to  emphasize  the  fact  that  the  phos- 
phates were  present  only  in  the  morning  samples,  and,  therefore,  not 
dependent  on  the  diet. 

In  none  of  the  cases  examined  have  we  found  sugar,  acetone,  or  diace- 
tic  acid,  and  these  substances  may  be  eliminated  as  having  any  bearing  on 
the  occurrence  of  the  type  of  albuminuria  under  discussion. 

In  254  examinations,  indican  was  present  twenty  times,  pheiiol  thirty- 
seven  times,  and  iirohiUnof/en  twenty-one  times.  ^Yhile  albumin  was  asso- 
ciated with  these  bodies  in  the  majority  of  instances,  it  was  sometimes 
absent  when  they  were  all  present,  and  the  amount  was  never  greater 
when  associated  with  them  than  it  was  in  the  specimens  in  which  they 
were  absent.     To  state  the  results  in  fuller  detail,  indican  was  present 
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three  times  without  albumin,  and  in  association  with  phenol  and  without 
albumin  five  times,  and  once  with  both  phenol  and  urobilinogen  in  the 
absence  of  albumin.  Phenol  alone  was  present  without  albumin  five 
times. 

Turning  now  to  the  possible  influences  of  the  substances  demonstrable 
by  the  microscope,  we  would  state  that  in  no  instance  were  epithelial  cells 
or  leukocytes  present  in  excess  of  the  normal.  In  one  case,  in  two  speci- 
mens collected  on  successive  days,  a  few  erythrocytes  were  noted,  but  they 
were  not  associated  with  casts  or  cylindroids.  In  the  first  of  these,  an 
evening  specimen,  there  was  present  a  very  slight  trace  of  nucleo-albumin, 
and  in  the  second,  a  morning  specimen,  both  serum  and  nucleo-albumin 
were  present  in  very  slight  traces. 

In  considering  the  relationship  of  crystals  to  the  presence  of  albumin, 
it  is  necessary  to  bear  in  mind  the  possibility  that  in  some  instances,  they 
may  have  been  precipitated  out  after  the  urine  had  been  voided.  This  is 
especially  likely  to  have  occurred  because  we  have  depended  entirely  on 
low  temperatures  for  the  preservation  of  the  specimens. 

In  the  248  sediment  examinations,  uric  acid  crystals  were  found  alone 
fiftA'-one  times.  In  these  samples,  albumin  was  entirely  absent  five  times. 
Serum  albumin  was  present  alone  in  slight  traces  twice,  and  nucleo-albu- 
min alone  either  in  slight  or  very  slight  traces  thirty-five  times.  In  nine 
instances  both  forms  were  present  as  traces,  slight  traces,  or  very  slight 
traces.  In  seven  of  these  samples,  occasional  casts  and  cylindroids  were 
found. 

Calcium  oxalate  crystals  were  present  alone  in  thirty-eight  samples. 
Twelve  of  these  had  no  albumin,  two  had  serum-albumin  alone  in  very 
slight  traces,  eighteen  had  nucleo-albumin  alone  in  amounts  varying  from 
traces  to  very  slight  traces.  In  the  six  remaining  cases  both  varieties 
were  found  in  correspondingly  small  quantities;  casts  were  not  found  in 
any  of  the  samples. 

Ammonium  urates  were  present  alone  three  times  and  amorphous 
urates  ten  times,  and  in  twenty-two  instances  they  were  both  present. 
The  findings  as  to  albumin  were  practically  the  same  as  in  the  case  of  the 
uric  acid  and  calcium  oxalate  crystals. 

In  the  samples  containing  uric  acid  crystals  alone,  casts  were  noted 
rather  more  often  than  in  the  samples  showing  the  other  forms  of  crys- 
tals, but  there  was  no  increase  in  the  amount  of  albumin  as  compared  with 
other  specimens,  nor  in  the  amount  of  cellular  elements.  That  these  find- 
ings as  to  casts  in  the  samples  showing  uric  acid  crystals  alone  is  probably 
accidental  is  borne  out  by  the  fact  that  in  tliirteen  samples  showing  both 
uric  acid  and  calcium  oxalate  crystals  occasional  hyaline  casts  were  pres- 
ent but  once. 

We  do  not  find  any  evidence,  therefore,  to  indicate  that  crystals,  when 
present  in  amounts  such  as  are  found  in  the  average  normal  child,  are  in 


a     'Si 


22a 


"O  m 

5  a)  -  o  u      S 

S'5 

S-i» 

iiZ^ZZ=-^ 

ub 

5    •-       g5 

.^ 

S          o 

CO       c  0)  a;  ^  <D  i 

c  a     —  c  c  ~  c  ; 

CO      >.  o  o  .,  o 

ZZ      ^ZZ-^Z«Z-f  ?25~-? 

.■;      o     —  . .  o  a ,-,  _,  o 


fj-a  eJiiii^ 


z 


es  X 


PP 


Z 


i  -3  ^     _  ^  j; 
I  =  i;  o  g  =^  ? 


a 5  .." 


■**        C3        a         "^ 


a-^  ° 


:3  39  a 

OO 


0000)0000)0  OOOOOOOOO 

aaaaanaas      aaaaanssa 

OOOOOOOOO         OOOOOOOOO 


..z.-i 


a  a  a 

OcJOOCCj        ooo 

aoaaoo      naa 
5SP5'5'5  a  ®^°,= 


=      =2     Z 


P*^ 


^^ 

o  > 

S^ 

oooaoooSsOoo  9.  oo      oo 

ocoaooc^ijOoi/  „  oo 

^■oo  ~  F  ooo  ^  3'~~'o  o  ii  ""o 

it;  a  a  a 


,3  =  a  =  Sa5a»" 
—  aaacoaea^r: 


a^'r-E-r<E-i^ri^ 


02="^ 


g  ■•  a 

S9§      oooocoo 

-'  -    -    -       o  o 


...       c     .  o    .    .         .    .    .     .""^    .'^  O 


5   .^   .   .■■ 

z>>>>>>>z>  >> 


rt  Tl  J)  r^J  *"  V  L'  U  i~'      ^  1'  -  v'  :2  L'  i.'  1'  u 


cooo     o     sosoooooco 


O    H 

«  o 


Oi 

p 
o 

es 


aaaaasaa  2    aaasaa  aaa  a               a    as  s 

cooocooco  OOOOOOOOO  oooo  o  oooooooooo  oo 

■1—   ooac".  oooooCjc;-*  ^-^ tzxaaa^ j—c:!  orHr-ii-i  i-i  -nr-ii-^i-iiHi-ii-i^ot-i  oo 

2          ?J  N  H  C-J  C~J  Cl  O)  IM  MWIIfCMC'l  i-li-l.-(ei>  n  C0?5C0C0«CC0?f;cCM  MM 

a       T-<  iH  iH .- ^rt  r^  ^  CO  WMcci-ir-^i-ii-ir-i  i-(rHi-!ec  CO  rcrcxMrcccMrtcoM  ecM 


M)?,     MecMKisoiaoo     laiaisoowooooooo     «^'>t«3»     »     moo»noo«ool-;o     p3m 


^        i«  «  «  *?;  <5  »S  rt  »S  r<!5         «5  «  <5  «5  I*  k5  1^  <=5  i«5        ^  «5  ' 


<  »f5<5«.^       «5»a 


O         !-<'  M  M  H  M  w  1^  ^  ^         1^  k.^  k-i      ■      ■      ■      ■ 


a   -^  -a  -           a2   .o^^  2-c2?           a      a    sa 

HBa«H—  a— psoo  aoa)t:'S'='='0'?|°'a  —  *;*;  a''T~aacH!:1oa:r'agg 

®       ..  ..              «  CO  as      g               oi?       ..  ^..^-                   o           ceo 

2.  "^       ^  -s-ai^               Saa  1 


a-raaaa     aaaaaa     aaaa     aaaaaaaae     aaQaaaaaaaaaaaSa 
o-Soooo      oooooo      oooo      oajooooooc      ooOoooooooooocOo      -r 

i-'  aj 


OOOOoOgO              OsS-  °0                         --0-              OOOO                    O              O 

oo  i*  «>~  i;  S~  o      =^  S  Si  a  _  "^o               "^  ®  su  -  o  o'o'S     ou  o  o     "^        ~ 

ssaaaa^Do      aoiS'-a  =a                 =iit-3  =  a)03a      saojo      a          a 

naaaao^a-^      a  k  a  «  a  aa                "  3  »  =>  "'S'S  ="^      a  a--^      a         a 

aJosMMoiajVaJH  §y:"a2aJ,^H  S  a  a  a'^w  §  g  g  gxH   -oJyiHHoiM  gMtcf^H  gw  S  aOJ 
o...         000  0..0000.           ..           ..o..          0.00. 


000  CI  CI  CIO     ot-o-rcot-     ■*SL-:ci     ooMci-toot-o     ■^tooL-ci-roowi-cjci-i'ooo 

eOClCOCCCCCI       ClOr-t^  r-Cl       C^CCCICI       C)  CI  iH  CI  CI  O)  M  CI  CO       "-I  >- C1C1  ClrH  >-<CIClCICI  1-1 -^T-i  CI1H 

oooooo     oooooo     0000     000000000     oc 00000000 0000 00 


ij-jj  :<<< 

<i<<^<i<  : 

<<  '.< 

<fl<;<i<i<  :<i-<-^ 

<<    :<ii<i^i«j«^<<<j<^«fl<<i 

QQ<QjJ 

_:,^ijjj<i 

J  Q  <i  J 

J^i  JJi_!Ci;,_;^iiJ 

J^<iJi_:jjJ^:;^iJ^ijJ^jj 

a    a      a 

aaaa  a  a 

aaaa 

aaaaaa    a  a 

a    a    a    aa    a    a    a    a 

d.u  d,C  C  d 

C3  03  C3  CQ  CQ  Cj 

«  d  cj  03 

dassd.aio,CaSsi 

B.Cd3B.udd.ud36.Cd3d4 

oooooo     ciCiCiCiCiCi  O03C3O     cjoooooooo     0000000000000000 

oooooo  rHOOO 

05000500  OlOLIOS 

1-1  iH  i-lr1 

cc'co  ecM  CO  ro     cicie^ciciM  cicicici     c^  1-1  c-i  V-i  r-i  n  n  icj  ci    cicic^cicic^nmc^  wcicicococooo 


^-^-^-^-coco     oeoo-^ooo     wiflot-     oce^e<»i 


tofei&<ii^^    SS2SS'''    ^SSS    S^^SSSSSS    SISSSS  sss«?ssssss « 


148  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

any  way  responsible  for  the  associated  albumin.  In  the  children  in  Group 
4,  whose  urines  were  examined  over  a  period  of  weeks,  we  have  several 
times  found  uric  acid  crystals  present  without  albumin.  The  same  can  be 
said  of  the  various  other  crystals,  and  it  is  also  true  that  the  amounts  of 
albumin  varied  in  the  same  way  when  associated  with  crystals  as  when 
present  without  them. 

The  stools  were  examined  seventy  times  in  sixty-nine  different  chil- 
dren. In  fifty  children  they  were  normal,  in  the  nineteen  remaining 
there  were  moderate  variations  from  the  normal;  such  as  offensive  odor, 
abnormal  consistence,  undigested  food  particles,  starch  granules  and  fat. 
The  results  of  the  examinations  for  albumin  in  the  urines  of  these  two 
groups  showed  absolutely  no  difference  as  to  the  frequency  of  occurrence, 
the  quantity  eliminated,  or  the  form  of  the  albumin.  Thus,  in  one 
instance  in  the  latter  group  albumin  was  absent  when  the  stool  was 
unformed,  malodorous,  soft  and  mushy,  with  slight  fermentation,  and 
showing  starch  granules  microscopically.  Therefore,  we  conclude  that 
these  mild  disturbances  of  the  intestinal  digestion  in  apparently  normal 
children,  discoverable  only  by  examination  of  the  stool?,  are  not  suffi- 
cient to  account  for  the  occurrence  of  the  albumin.  This  conclusion  is 
fully  confirmed  by  our  findings  in  severe  cases  of  intestinal  indigestion, 
which  sometimes  show  no  albumin  and  rarely  give  more  marked  reactions 
for  albumin  than  those  we  have  noted  in  these  presumably  normal  chil- 
dren. 

Complete  physical  examinations  were  made  in  all  the  cases  except 
those  comprising  Group  2.  In  these,  evidences  of  disease  were  eliminated 
by  the  hospital  records.  In  our  own  examinations  we  gave  special  atten- 
tion to  the  cardiovascular  system,  in  order  to  eliminate  valvular  and  myo- 
cardial changes,  degenerations  of  the  vessels,  and  variations  in  the  arte- 
rial tension.  We  found  murmurs  of  a  functional  nature  very  common, 
but  in  no  way  related  to  the  presence  of  albumin.  All  cases  with  evi- 
dences of  organic  disease,  of  which  we  met  several  in  the  course  of  our 
studies,  were  excluded.  In  Group  3,  we  made  systematic  studies  of  the 
blood-pressure  in  both  the  upright  and  recumbent  postures.  The  systolic 
pressure  varied  in  these  thirty-six  cases  from  eighty-five  to  119,  the  aver- 
age being  about  100.  The  differences  in  pressure  between  the  upright  and 
the  recumbent  was  insignificant,  about  5  mm.  on  the  average.  The  fig- 
ures 85  to  119  are  probably  within  the  normal  range  of  variation, 
if  one  considers  the  nervous  influences  which  were  active  in  consequence 
of  the  examinations.  In  some  children  the  effect  of  these  influences  was 
to  increase  the  arterial  tension,  while  in  others,  the  pressure  was  lowered. 
In  several  instances  the  pressure,  which  was  primarily  low  or  high,  rap- 
idly returned  to  the  normal  after  the  child  had  become  accustomed  to 
the  examination.    In  any  event,  the  urinary  findings  as  to  albumin  were 
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tlie  same  in  high  and  low  pressures  and  in  neither  were  they  different 
from  the  findings  in  those  cases  with  blood-pressures  at  or  near  100. 

The  great  majority  of  the  children  wliose  urines  we  have  studied  have 
been  on  mixed  and  varied  diets.  In  three  instances,  however,  in  which 
we  were  able  to  control  the  children,  we  have  studied  the  urine  while  they 
were  on  their  ordinary  diets,  and  again  while  they  were  on  exclusive  milk 
diets. 

In  the  first  case  two  examinations  were  made  at  intervals  of  two  days 
while  the  child  was  on  a  mixed  diet.  In  the  first  sample  examined  there 
was  present  a  trace  of  both  serum  and  nucleo-albumin,  and  in  the  second 
a  very  slight  trace  of  nucleo-albumin.  After  the  child  had  been  on  an 
exclusive  milk  diet  for  one  week,  another  specimen  was  examined,  which 
contained  a  trace  of  both  serum  and  nucleo-albumin.  An  examination 
made  t^vo  days  later  showed  slight  traces  of  each. 

In  the  second  case  an  examination  made  while  the  child  was  on  a 
mixed  diet  showed  a  very  slight  trace  of  nucleo-albumin.  A  second  exam- 
ination, made  after  the  child  had  been  on  an  exclusive  milk  diet  for  two 
days,  gave  the  same  result,  as  did  also  the  third  examination,  which  was 
made  after  the  milk  diet  had  been  continued  for  twelve  days. 

The  third  case  is  the  one  previously  referred  to  under  Group  2,  in 
which  the  urine  was  examined  for  six  successive  days.  On  the  first  day 
while  the  child  was  on  a  mixed  diet,  one  examination  was  made  which 
showed  no  albumin.  On  the  second  day  four  specimens  were  examined; 
the  first  showed  no  albumin ;  the  second  a  very  slight  trace  of  nucleo-albu- 
min; the  third  a  slight  trace  of  both  albumins,  and  the  fourth  a  very 
slight  trace  of  nucleo-albumin. 

On  the  third  day,  while  the  child  was  still  on  a  mixed  diet,  four  exam- 
inations were  made.  The  first  showed  a  very  slight  trace  of  nucleo-albu- 
min ;  the  second  and  third  slight  traces  of  nucleo-albumin,  and  the  fourth 
a  very  slight  trace  of  serum-albumin. 

On  the  fourth  day,  the  mixed  diet  being  continued,  the  results  of 
three  examinations  showed  in  the  first  a  very  slight  trace  of  nucleo-albu- 
min; in  the  second  no  albumin,  and  in  the  third  a  very  slight  trace  of 
nucleo-albumin. 

On  the  fifth  day,  while  the  child  was  on  a  milk  diet,  four  examinations 
showed  in  the  first  a  very  slight  trace  of  nucleo-albumin;  in  the  second 
and  third  slight  traces,  and  in  the  fourth  no  albumin. 

On  the  sixth  day,  the  milk  diet  being  continued,  the  first  of  three 
examinations  showed  a  very  slight  trace  of  nucleo-albumin  and  the  others 
no  albumin. 

These  few  results  are  of  course  in  no  sense  conclusive,  but  in  so  far  as 
they  go,  they  suggest  that  there  is  no  difference  in  the  albumin  elimina- 
tion of  the  two  kinds  of  diet  described.  One  might  infer  that  in  Case  3 
tlie  results  did  indicate  a  difference,  were  it  not  that  this  same  child  on 
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several  previous  occasions  had  shown  no  albumin  in  his  urine  when  on  a 
mixed  diet.  This  case,  however,  illustrates  well  a  common  characteristic 
of  these  albuminurias,  which  it  ma}'  be  well  to  emphasize  here,  and  that 
is  their  marked  variability.  Different  samples  on  the  same  day  showed 
sometimes  no  albumin,  and  again  nucleo-albumin,  and  at  other  times  first 
nucleo-albumin  and  later  serum-albumin. 

Throughout  our  studies,  we  have  borne  in  mind  the  relationship  of 
posture  to  the  elimination  of  albumin.  In  no  instance  have  we  obtained 
evidence  which  we  consider  .sufficient  to  justify  us  in  classifying  any  of 
our  cases  under  the  heading  of  postural  or  orthostatic  albuminuria.  In 
forty-nine  children,  however,  we  have  endeavored  to  exclude  the  factor  of 
position  by  having  them  void  urine  immediately  on  waking.  Thirty-six 
of  these  (Group  3)  were  studied  successively  in  groups  of  three.  These 
children  slept  in  a  room  with  a  trained  nurse.  Xo  mechanical  means  were 
used  to  restrain  them,  but  they  were  under  the  close  supervision  of  a  con- 
scientious and  interested  observer,  and  in  so  far  as  she  could  determine, 
they  neither  sat  up  in  bed  nor  were  out  of  bed  during  the  night.  At  6 
a.  m.  they  were  wakened  and  required  to  void  urine  immediately.  The 
remaining  thirteen  (Group  2)  were  treated  in  the  same  manner  by  the 
night  nurse  on  duty,  but  as  her  requirements  occasionally  took  her  from 
the  ward,  it  is  reasonable  to  assume  that  they  were  less  well  controlled. 

In  two  children  in  the  group  of  thirty-six,  we  considered  the  possi- 
bility of  this  relationship  mainly  because  of  the  amount  of  albumin 
sometimes  noted,  which  at  its  highest  was  recorded  as  a  marked  trace  of 
both  serum  and  nucleo-albumin.  For  this  reason,  in  addition  to  the 
specimen  voided  on  rising,  we  studied  two  samples  voided  after  periods 
of  rest  during  the  day.  The  bladders  were  emptied  and  the  children  at 
once  placed  in  the  recumbent  posture  where  they  were  kept  until  they 
desired  to  void  urine  again.  On  one  occasion,  the  specimens  voided  after 
the  night's  rest  as  well  as  those  voided  after  the  day's  rest  showed  less 
albumin  than  at  some  other  hours  of  the  day,  but  it  was,  nevertheless, 
present.  The  morning  urine  in  one  showed  only  slight  and  in  the  other 
very  slight  traces  of  nucleo-albumin.  On  the  other  hand,  one  of  these 
boys  voided  a  sample  at  9  a.  m.  which  contained  no  albumin,  and  neither 
of  them  showed  a  decrease  in  the  amount  of  albumin  at  the  end  of  the 
day,  one  of  them  in  fact  showing  marked  traces  in  the  evening.  Through- 
out the  day,  the  amounts  varied  markedly.  In  other  words,  in  neither  of 
these  cases  did  the  findings  correspond  to  the  accepted  requirements  for 
this  form  of  albuminuria. 

Owing  to  the  fact  that  albumin  was  occasionally  present  in  marked 
traces  in  these  two  cases  and  because  one  of  them  showed  a  very  few  casts 
and  cylindroids,  it  would  seem  almost  more  difficult  to  eliminate  the  pos- 
sibility of  nephritis  than  to  eliminate  the  orthostatic  form  of  albuminuria. 
As  against  this  view,  we  would  point  out  that  in  one  of  these  cases,  albu- 
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min  was  absent  on  one  occasion,  and  in  both,  the  amount  of  albumin 
fluctuated  from  hour  to  hour,  varying  from  a  very  slight  to  a  marked 
trace.  Furthermore,  there  was  nothing  in  the  condition  of  the  children 
to  suggest  a  lesion  of  the  kidneys.  Both  were  unusually  well  nourished ; 
their  color  was  good ;  they  had  no  symptoms  of  ill  health ;  and  their  car- 
diovascular conditions  showed  nothing  abnormal. 

The  study  of  the  presence  of  casts  and  cylindroids  in  these  groups  of 
cases  shows  that  twenty-eight  children,  or  22.5  per  cent.,  had  occasional 
hyaline  casts  associated  with  cylindroids,  and  six  had  cylindroids  without 
casts.  In  some  of  them,  more  than  one  specimen  showed  these  formed 
elements.  Taking  the  total  number  of  specimens  (amounting  to  forty) 
we  find  that  casts  and  cjdindroids  were  associated  thirty-three  times  and 
cylindroids  were  present  alone  seven  times.  The  relationship  of  these 
formed  elements  to  albumin  was  as  follows:  Of  the  thirty-three  speci- 
mens showing  both  casts  and  cylindroids,  one  showed  no  albumin,  twenty- 
six  very  slight  traces  of  nucleo-albumin,  two  a  slight  trace,  one  a  trace, 
two  others  a  very  slight  trace  of  serum-albumin,  and  one  a  very  slight 
trace  of  both  serum  and  nucleo-albumin.  Of  the  seven  specimens  show- 
ing cylindroids  alone,  two  showed  no  albumin,  three  a  very  slight  trace  of 
nucleo-albumin,  and  two  very  slight  traces  of  botli  serum  and  nucleo- 
albumin. 

Many  of  the  older  writers  contend  that  the  occurrence  of  casts  and 
cylindroids  in  the  urine  is  an  indication  of  a  permanent  impairment  of 
renal  function.  The  views  of  recent  writers,  however,  have  been  more 
liberal.  Jehle  makes  the  statement  that  "the  occurrence  of  casts,  erythro- 
c}i;es,  and  various  epithelial  cells  is  not  necessarily  a  criterion  of  nephri- 
tis, since  they  are  found  in  the  urine  of  lordotics."  Fischl  supports  this 
view  and  is  especially  impressed  by  it,  since  it  fully  confirms  results  which 
he  obtained  in  animal  experimentation;  by  suspending  rabbits  as  well 
as  by  producing  in  them  an  artificial  lordosis,  he  was  able  to  demonstrate 
the  above-mentioned  elements  in  the  urine.  One  of  the  animals  which  he 
killed  showed  no  microscopic  changes  in  the  kidneys  other  than  conges- 
tion, and  three  of  the  others  in  this  series,  after  being  released  for  a 
period  of  time,  voided  entirely  normal  urine. 

We  are  inclined  to  believe  that  these  elements  as  we  have  found  them 
are  merely  products  of  a  temporarily  overtaxed  kidney,  resulting  from 
variations  in  the  habits  of  life  of  the  individual  w^hich  are  so  slight  as  to 
be  difficult  of  recognition. 

We  now  come  to  a  consideration  of  the  albumins.  In  the  urines  of 
124  children  we  found  albumin  at  some  time  in  110,  or  in  88.7  per  cent. 
Albumin  was  present  in  two  forms:  (1)  serum-albumin,  and  (2)  an 
albuminous  body  which  was  precipitated  by  acetic  acid  in  the  cold.  For 
purposes  of  convenience,  but  with  a  full  appreciation  of  the  unsettled 


"C   to 


o      —  a; 
a  o  «  fl 

UP 


os~      a 


o  o       o  o       o  o  o       a—  o 

ac     aa     aaaoSs^ 
22;    zz    zzz5x;--2: 
2S2 


o  a  —  o  -  u  iJ 

«  siiZ-2zz 


c-g' 


o      00 

a   -33 


a  a 
o  o 
ZZ 


<u  o  a>  o  a>  00 

a  a  a  a  a  a  a 

0000  o  00 

zzzz  Z  Zf 


__          _  OOOCOOCI  00  Ooj 

aagd  aaacsaaa  aa  au 

boo   bb   booobob   0000  0000000  00  0=5 

ZZZ  ZZ  ZZZZZZZ  ZZgZ  ZZZZZZZ  ZZ  Z5 


c-i     Eh 


>     > 


Th 

►< 

< 

0 

0 

« 

w 

0 

§ 

W 

!^< 

•si 

a 
i-i 

3 

< 

y 

0 

0 

H 

0 

a 

<J 

fe) 

C5 

b: 

PM 

020 


aaag 

3  a  s  — 


u       00 

a      a  o 
a     at; 
.  3 

i-t  a 


to  ta  ca  0       a 

xnmmxh  cm  SscE-i 


0000     O 


> 


o     .     . 

Z>> 


002  aj 


OO-  O        CjOOO 

cog  3       33C/S       _ 

■o'opg^a      aatJa     -j: 


3    acg-n-s  .|e^H5^.|£d^t:t;eH 

o   .  .    .       ■*    .   .       .  


M  o 

CCCOO       toco  MOOOt-LtMlO  OOWN  O-^NOOM-f 

0  ri  H       M  e-l  C^l  CO  I-I  <M  <M  IM  !N  O  CJ  C-l  C-»  C^  W  C-l  CI  CI  CI  CI 

ooo  00  ©coooco  0000  ococcoo 


H§      fH§ 


z>-    z> 


000     WW 
cj  c-1     CI  a 

c  c     00 


++++  +  ++  +++  f+  +++++++  ++++  +++++++  ++  ++ 


saga    a    aa    aaa    a      aaaaaaa 


eS      OCOO 
i-c  0)  CO  •* 


cj  a     a  ct  cs 


IS     «or-     00C5O     CI  IS 


aa 

aa      a    a 

aa 

aa 

^aice  a 

03  d  a  a  ai  s  e 

«  =i 

d  oi 

CiC-.CiCi 

opco 

CI  CI  CJ  CI 

C2  C-.  c;  C5  a  ci  C5 

occoooo 

t- 1-  CI  ro  ■*  0  » 

CI  CI 

C5CJ 
00 

iHrHiHi-l       tH       iHiH       i-lrHiH       iH  i 


a  Qi  c4  e)  a<  eS  c3 


1-liHr-li-I.Hi-liH       r-lr-li-(r-l       T-lT-iClClCICICI       ^"-l       tH  iH 


a^ 

<5U 


bo  u 


a   "^ 


r-     o 


o  cj  9     ^- 

fl  H  ea       01 

o  o         «J 
Z55-     •- 

2    -a 

ii  41  O 

CO  -M    rrt 

a)  " 
u  t.  o 

P     D 


M   m'«* 


■a     "O 

o      a  aj  *  q;  " 
5     ;<  !2  ~  3  •" 

o         o      o 


un3 


o 


~  ^2       2  » 

a  *  a 

O         li 

Z.HP 


ggP 

.Ha 


ea 


P  -sg 

a— ' 
<1 


a    „a 

03  o  ^  ^  o 

ki  ali  i^  a 
a>  o  ?  ^  o 

o 

a. 


I'  ^  -, 
a  a  aj 

°  Pa 


a)  — - 
S  a  =J  < 

'■3^-" 
S     2: 


6       u    PP 


JS  as 
•  -daj 

=  a3 

5,03  O 


Ci   O   O  O  CO) 

s  a  a  a  a  a 

o  o  o  o  o  o 

Z^;^  Z  ZZ 


U  O  CJ  u  c 

fl  a  n  a  a 
o  o  o  o  o 


z    z 


o  G>  c       c;  0)  o) 

DO  a  q  a  o  g 1 

oo  ogoooi 

zz  zgzzzg 


V 


<u 


CJOJO  c3<lJ<yaic3  ca  4) 

aaa  -^aaa^  u  a 

o  o  o  ;g  o  o  o^  ;s  o 

ZZZ  c^^'^d  a  ^ 


H     H     H 


H     H 


>     t>     > 


.oo       ." 
>ZZ     > 


<N(NiM        IN       flM 

ooo     o     oo 

rHiH  r-(        rH       iH  iH 


a     at         a  "     i 

^•aSg     ^-a      H   H§H§H|H'HaH    a 


3       3  3       3 
3       3  d       d 


a    3 


.■"oo.o.".".".."".©     oo. 
oJcc        >     ZZ>Z>     >     >    >>     ^ZccZZcc 


oooc-i  o 

CI  M  II  "M  C-l 

ooooo 


t-       •>!<  CI       t-  -rfi  -^  CI  T-!  Tf 
C-l       CI  CI       C)  CI  CI  CI  S^  CI 

o     oo     oooooo 


o 

0) 

3 

a 

o 

CI 

3 

a 

o  •- 

a;  o 
•TJa; 
3  o 
a  3 

a 

o 

3 

a 

H 

h 

H 
o     .     . 

Z>w 

a 

3 

Hi 

,/  0)  aj 

.  o  o 
>ZZ 

0) 

a 
o 
Z 

0) 
CO 

>   z 

C^  UC1 

ooo 

OOO  oooo 

CJ  tH  iH  CI  CI 

ooooo 

CI      w 

©     o 

+++  +  ++     +  +++++  +  +  ++  ++++++  +++  +++++  +  + 


<j  ■<  ""J     -si     ■<  '*5 


^4    Jkjjpp    P    Q 


aaa    a 


C5  O0>       O       C50 


lOOt»      QO       OO 


a      aaaa 

cj      ^  a  a<  03  c3 

oo  ooo 
CI     inint-t-"^     •* 


a    a 

«'       e3'+j 


aaa    aa    aa 


a  a.c 


aaaa    a    a 


a     03 

C5      « 


tHtH        i-lrHrHCICICI 


ca^a  ac3cdcao3 

So®  ® 

)"oQ0  Ot-iCIM 

<  CI  :^  \  V.  V.  \ 


J[,        O) 


o  V 


r  o  o)  CI 
*  a  a  a 
^  o  o  o 


■"     a  9" 


•S-Sii 


fQ  "O 'o  »o  fi: -— 
w         "S  o  o  *o  a  ^ 


;  cs"- 


^-:'  o  \<  U  'X  '^  — ^+-i) 


-•    s        a 

Kpt^aaa-naa 


i^a; 

Oi   o  SJ 

a> 

0)  oi  e  a> 

o 

0) 

O  0)  Ol 

0) 

o  c        .  <u  a> 

G)  D  O   Oc;  (U  0)  O  4* 

■^  r 

c  a  a 

a 

a  a?  a 

a 

a 

a  a  a 

a 

a  a  s  g  a  c 
o  c  a  a  o  o 

C3C      caaaa 

coo 

c 

o  or:  o 

O 

c 

O  O  O 

o 

ooo.-ooooo 

^1 

■o  o 

^ZZ 

Z 

zz|z 

Z 

Z 

ZZZ 

Z 

a  a 

CO 

a 

ZZ 

EH 

EH 

E^ 

E^ 

od 

&d 

od 

02 

> 

> 

> 

> 

.. 

.. 

C 

o 

o- 

o 

o 

o 

o 

o 

o 

O  O        CO 

=-  C  C  C  O  o  c 

a 

a.> 

o 

a/ 

0/ 

o 

cj  a-      o  c 

T  c  g;  o  o  o  o 

o 

O 

3  U   o  O  i;   ;,  O 

a 

a 

s 

a 

P 

p 

3 

3 

p 

ID 

3  3   3-33 

a  3  3  3  3  3  3 

B 

a 

a 

a 

a 

a 

a 

a 

a 

O 

a  ao  a  a 

a  a  a  a  a  a 

< 

&^' 

fig 

H 

i'^ 

Sh 

1^ 

§&H 

H 

a 
a 

H£h  Shh 

^EhHEhHE^h' 

t-i 

t» 

s°:5 

0) 

a 

02 

S  godSoo  Soi  Soj 

S«2 

E^ 

aoswE^oJM 

g  g  02  02  02  ;k  02  02  02 

H 

o 

o  o   .' 

. 

o    . 

o   .   . 

CO 

o 

o 
1 

>-'z:> 

Z 

>ZZ> 

> 

t> 

>ZP* 

02 

Z,»m» 

zzt>>>>>>> 

1 

CO 

6> 

c»  oo 

o 

ocoeo<» 

o 

© 

O-<J<C0 

o 

ce<ioOTt<t- 

(MCOTttCOC^OC^O® 

Ed 

ca 
< 

o  ? 

f— 1  ' 

?iri 

IM 

CI 

rHCKM 

CI 

CO 

COC-I  M 

CO 

IN  WINCOC^Cl 

(M  (M  W  CI  M  CO  CI  Ol  IN 

mO 

O' 

r-l  1-1 

O 

oooo 

>-lrHiH  >-^ 

o 

o 

O! 

30 

rli-l 

o 

ooooo© 

tH  iH  iHrH  i-H  iH 

oooooocoo 

H 

• 

I  +++  +  ++++  +  +  +1+  +  ++++++     +++++++++ 


saa  a  a    aa  a  a  aaa  a      aa    a 

C.  cd  c3  c3  lA    •  CuCit  03  Oi  d.  c3  0<  ci  u  oj  c4  a  c«  a 

-M       C1C5C1  CI  C5_CSC5  O  C5  CiCiOi  Ci  CSCiOiOCJCi 

OS      OOO  ©  ©go©  ©  ©  ©©©  ©  0©©0©0 

"       t-O0C5  ©  ICr~>lO©  I-  h-  O0C5C5  ©  dC0-»<COh-Cl 

7-{  '-l'2'-''-l  '-*  "-I  "HrHiH  d  C1MNCIC<», 

r-H-HrH  iH  rnS-rH  i-H  >H  r1  t-tiHi-l  iH  rHiHr-liHrHCl 


a  a    a  a  a  a  a  a 

©0©©0©©.-lrH 
CI  CI  CJ  CI  N  N  CI  iH  CI 


<J>H 


8.     McC.     UAMILL—K.     D.     BLACKFAN  161 

state  of  our  knowledge  regarding  the  nature  of  this  latter  body,  we  have 
used  for  its  description  the  term  nucleo-albumin. 

The  proportions  of  the  different  albumins  present  in  these  124  chil- 
dren were  as  follows :  thirty-four,  or  27.4  per  cent.,  showed  serum-albu- 
min— alone  (four)  and  in  combination  (thirty)  ;  and  in  106,  or  85.4  per 
cent.,  nucleo-albumin — alone  (seventy-six)  and  in  combination  (thirty). 
In  other  words,  this  so-called  nucleo-albumin  was  present  three  times  as 
often  as  serum-albumin. 

We  are  convinced  that  these  figures  do  not  fairly  represent  the  fre- 
quency of  occurrence  of  either  of  these  albumins.  This  statement  is  based 
on  the  following  facts :  In  Group  1,  there  were  thirty-eight  children  from 
whom  we  examined  but  one  sample.  In  this  number  nucleo-albumin  was 
present  twenty-five  times,  equalling  75.8  per  cent,  as  compared  wath  85.4 
per  cent,  for  the  total  number  of  children,  and  94.7  per  cent,  for  thirty- 
eight  children  from  whom  we  made  examinations  of  the  twenty-four-hour 
quantity. 

In  this  same  group  of  thirty-three  children,  serum-albumin  was  pres- 
ent seven  times,  which  was  equal  to  21.2  per  cent,  as  compared  with  27.4 
per  cent,  for  the  total  number,  and  42.1  per  cent,  for  the  thirty-three  chil- 
dren from  whom  we  made  examinations  of  the  twenty-four-hour  quantity. 

We  are  inclined  to  believe  that  had  we  examined  not  only  the  twenty- 
four-hour  quantities,  but  also  a  number  of  samples  voided  at  different 
hours  of  the  day  and  continued  these  examinations  over  a  peiiod  of  days, 
we  might  have  been  able  not  only  to  demonstrate  the  presence  of  nucleo- 
albumin  at  some  period  in  the  urine  of  every  child  examined,  but  also 
to  have  increased  the  percentage  of  cases  showing  serum-albumin.  In  the 
one  child  in  whom  we  failed  to  find  either  form  of  albumin  in  the  twenty- 
four-hour  specimen  (a  child  in  Group  4)  nucleo-albumin  was  frequently 
found  in  the  daily  examinations  and  serum-albumin  occasionally. 

Believing,  therefore,  that  it  is  possible  to  demonstrate  in  the  urine  of 
every  presumably  healthy  child  traces  of  an  albuminous  body  precipitated 
by  acetic  acid,  we  are  naturally  forced  to  the  conclusion  that  its  presence 
cannot  necessarily  be  considered  an  indication  of  a  lesion  of  the  kidneys, 
and  that  it  must,  therefore,  be  regarded  as  an  exceedingly  common,  if  not 
constant  manifestation  in  the  urines  of  children  under  14  years  of  age, 
and  that  it  is  consequently  of  no  clinical  significance. 

As  to  the  interpretation  of  the  serum-albumin  we  believe  that  the 
cause  suggested  for  the  occasional  presence  of  casts  and  cylindroids  is 
quite  sufficient  to  account  for  its  occurrence  in  the  amounts  in  which  it 
has  been  present  in  the  urines  we  have  examined,  for  it  must  be  borne  in 
mind  that  in  all  of  our  cases  neither  the  nucleo-  nor  serum-albumins  have 
ever  been  present  in  more  than  traces  and  in  the  vast  majority,  only  in 
very  slight  traces. 


162  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

SDMMAEY 

1.  There  has  been  no  relationship  between  the  specific  gravity  and  the 
form  or  amount  of  albumin. 

2.  The  reaction  has  had  no  influence  on  the  production  of  albumin. 

3.  Sugar,  acetone,  and  diacetic  acid  were  never  found.  They  may, 
therefore,  be  considered  as  having  no  bearing  on  the  production  of  albu- 
min. 

4.  Indican,  phenol,  and  urobilinogen  when  present  were  usually  asso- 
ciated with  albumin,  but  albumin  was  sometimes  absent  when  they  were 
all  present,  and  the  amount  was  never  greater  when  associated  with  them 
than  it  was  in  the  cases  in  which  they  were  absent. 

0.  Crystals,  when  present  in  amounts,  such  as  are  occasionally  found 
in  normal  children,  are  in  no  way  responsible  for  the  associated  albumin. 

6.  The  mild  disturbances  of  the  intestinal  digestion,  as  shown  by  the 
examination  of  the  stools,  were  not  sufficient  to  account  for  the  occur- 
rence of  albumin. 

7.  The  blood-pressure  was  within  the  normal  range  in  all  cases  and, 
therefore,  did  not  influence  the  albumin  output. 

8.  The  albumin  elimination  was  the  same  on  mixed  and  exclusive 
milk  diets. 

9.  We  found  no  children  in  whom  the  albumin  excretion  corresponded 
to  the  requirements  for  postural  or  orthostatic  albuminuria,  a  rather  sur- 
prising lesult  in  view  of  the  frequency  with  which  this  condition  is  sup- 
posed to  occur. 

10.  Thirty-two  and  one-half  per  cent,  of  the  children  showed  occa- 
sional hyaline  casts  and  cylindroids  in  their  urines.  We  do  not  consider 
their  "occasional  presence"  as  indicative  of  a  lesion  of  the  kidneys,  but 
rather  as  suggesting  a  temporary  overtaxation  of  the  kidneys  resulting 
from  variations  in  the  habits  of  life  of  the  individuals  which  are  too  slight 
to  be  recognized. 

11.  Eighty-eight  and  seven-tenths  per  cent,  of  the  urines  of  these  124 
children  showed  albumin,  27.4  per  cent,  showing  serum-albumin  alone, 
and  in  combination;  and  85.4  per  cent,  an  albuminous  body  precipitated 
by  acetic  acid  in  the  cold.  These  two  albumins  were  nearly  always  pres- 
ent in  very  slight  traces,  occasionally  in  slight  traces  and  rarely  in  traces. 

In  thirty-eight  children  the  twenty-four-hour  specimens  showed 
nucleo-albumin  in  all  but  one,  and  in  this  case  samples  examined  over 
prolonged  periods  of  time  showed  nucleo-albumin  frequently. 

In  these  thirt3''-eight  children,  the  percentage  of  serum-albumin  was 
very  much  higher  (42.1  per  cent.)  than  in  the  total  number  of  cases 
examined.     We  believe,  therefore,  that  it  is  possible  to  demonstrate  in 
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the  urine  of  every  presumably  healthy  child,  traces  of  an  albuminous  body 
precipitated  by  acetic  acid.  Consequently,  this  substance  must  be 
regarded  as  an  exceedingly  common,  if  not  constant  manifestation  in  the 
urine  of  children  under  14  years  of  age,  and  as  of  no  clinical  significance. 
We  do  not  believe  that  serum-albumin  in  the  amounts  in  which  it 
appears  in  these  children  indicates  a  diseased  condition  of  the  kidneys 
any  more  than  does  the  presence  of  occasional  hyaline  casts  and  cylin- 
droids,  and  that  its  etiology  may  be  considered  the  same  as  that  given  for 
these  former  elements. 
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ANATOMY  AND  PHYSIOLOGY 

Normal  Percentages  of  Leukocytes  in  Infants  and  Children 

(0.  M.  Schloss.  Arch.   Int.  Med.,  1910,  vi,  63S) 
A  series  of  differential  blood-counts  were  made  by  Schloss  on  eighty  apparently 
normal  infants  and  in  children  between  3  and  12  years  of  age.    The  investigation 
was  undertaken  primarily  to  determine,  if  possible,  the  normal  percentages  of  the 
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Differential   percentages  of  the  leukocytes  during  the  first  twelve  years   of  life. 
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cells  with  eosinophilic  granules.  Most  of  the  children  were  from  the  poorer 
classes,  but  all  cases  of  manifest  illness  were  excluded.  Cases  were  also  excluded 
in  which  there  was  a  history  of  any  disease  recognized  as  a  cause  of  eosinophilia. 
The  following  precautions  were  taken  in  the  attempt  to  eliminate  helminthiasis: 
The  counts  on  children  between  1  and  12  years  of  age  were  made  only  in  instances 
in  which  the  history  and  a  previous  examination  of  the  feces  were  negative.  In 
infants  under  1  year  of  age,  the  feces  were  examined  in  cases  showing  more  than 
5  per  cent,  of  eosinophil  cells.  The  eosinophil  cells  were  over  6  per  cent,  in  seven 
of  fifteen  infants  under  2  months  of  age;  the  highest  percentage  was  9.7.  In 
two  additional  cases  the  percentage  was  greater  than  5;  in  one,  5.2  per  cent.; 
in  another,  5.3  per  cent.  The  highest  percentages  were  found  in  infants  between 
2  days  and  2  weeks  of  age.  In  none  of  the  fifty-five  infants  and  children  between 
2  months  and  12  years  of  age  was  the  percentage  of  the  eosinophil  cells  above  6. 
In  two  cases  the  eosinophil  cells  were  6  per  cent.  In  all  other  cases  the  per- 
centage was  less  than  5.  In  apparently  normal  infants  from  3  days  to  2  months 
of  age,  the  eosinophil  cells  were  frequently  above  the  percentages  normal  for 
adults.  In  normal  individuals  between  2  months  and  12  years  of  age,  when  the 
known  causes  of  eosinophilia  were  excluded,  the  eosinophil  cells  were  rarely  above 
5  per  cent,  and  never  greater  than  6  per  cent.,  and  were  present  in  approximately 
the  same  relative  proportion  as  in  adults.  It  therefore  only  seems  fair  to  con- 
clude, says  Schloss,  that  there  is  no  physiologic  eosinophilia  in  childhood;  that  5 
per  cent,  of  eosinophil  cells  may  be  considered  as  the  upper  limit  of  normal,  and 
certainly,  more  than  G  per  cent,  as  pathologic.  F.   Zapffe. 


BACTERIOLOGY    AND    PATHOLOGY 

Anti-Infectious  Power  of  the  Blood  of  Infants 

{Ruth  TunnicUff.  Jour.  Infect.  Dis.,  1910,  vii,  No.  5,  p.  698) 
The  results  of  Tunnicliff's  experiments  would  indicate  that  at  birth  the 
opsonic  power  of  the  blood-serum  toward  streptococci,  pneumococci,  and  staphylo- 
cocci is  a  little  less  than  that  of  the  adult  serum.  It  falls  still  lower  during  the 
first  months  of  life  and  does  not  equal  the  opsonic  power  of  adult  serum  until 
about  the  second  year.  The  phagocytic  activity  of  the  leukocytes  of  infants  toward 
streptococci,  pneumococci,  and  staphylococci  follows  a  course  similar  to  that  of 
the  opsonic  indices.  The  leukocytes  at  birth  are  a  little  less  active  than  adult 
leukocytes.  Their  activity  diminishes  considerably  during  the  first  months  of 
life  and  does  not  reach  that  of  adult  leukocytes  until  about  the  third  year.  The 
phagocytic  power  of  the  whole  blood  of  infants  drops  decidedly  during  the  first 
and  second  months  of  life  and  does  not  reach  that  of  adult  blood  until  about  the 
third  year.  During  the  first  and  second  years  of  life  the  anti-infectious  power 
of  the  blood,  as  measured  by  the  opsonic  power  of  the  serum  and  the  phagocytic 
power  of  the  leukocytes,  is  far  below  that  of  adult  blood.  F.  Zapffe. 

Method  of   Staining  Capsulated  Bacteria   in  Body  Fluids 

{William  H.  Smith.  Boston  Med.  and  Surg.  Jour.,  1910,  cliciii,  191) 
The  author  has  used  the  following  method  with  good  results  in  staining 
bacteria  with  cap.sules:  (1)  Make  a  thin  smear  from  fresh  sputum,  lung,  pleural 
or  pericardial  exudate.  (2)  Pass  through  flame.  (3)  Cover  with  10  per  cent, 
aqueous  solution  of  phosphomolybdic  acid  (Merck)  four  to  five  seconds.  (4) 
Wash  in  water.  (5)  If  the  organism  is  gram-staining,  stain  with  anilin  oil 
gentian  violet,  steaming  one-quarter  to  one-half  minute.  (6)  Wash  in  water.  (7) 
Treat  with  Gram's  solution  of  iodin,  steam  one-quarter  to  one-half  minute.  (8) 
Decolorize  with  95  per  cent,  alcohol.  (9)  Wash  in  water.  (10)  Stain  with  6 
per  cent,  aqueous  solution  of  eosin  one-half  to  one  minute,  warming  gently.     (11) 
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Chlorids  in  Stomach  Contents  of  Infants 

{A.  H.  Wentworth,  Boston.  Arch.  Int.  Med.,  1910,  w,  p.  617) 
The  observations  recorded  in  Wentworth's  paper  are  a  continuation  of  work 
briefly  alluded  to  in  a  previous  article.  The  purpose  of  this  work  is  to  discover 
whether  or  not  the  hydrochloric  acid  of  the  gastric  juice  is  diminished  in  cases 
of  infantile  atrophy.  In  the  first  series  of  observations,  the  stomach  contents 
were  obtained  one  hour  after  eating,  from  a  limited  number  of  atrophic  infants 
fed  on  mixtures  of  cow's  milk.  The  determinations  were  made  by  Sjoquist's 
method.  The  results  showed  a  diminished  amount  of  hydrochloric  acid  in  the 
stomach  contents  in  every  case.  The  same  series  of  observations  included  deter- 
minations of  hydrochloric  acid  in  the  stomach  contents  from  a  limited  number 
of  well-nourished  and  apparently  healthy  infants  fed  on  mixtures  of  cow's  milk. 
The  results  in  these  cases  were  variable.  In  four  cases  the  amount  of  hydrochloric 
acid  was  much  greater  than  in  the  cases  of  atrophy.  In  three  cases  the  amount 
of  hydrochloric  acid  approximated  that  of  the  atrophic  infants.  As  these  results 
were  not  conclusive,  a  second  series  of  observations  was  made  with  a  view  to 
controlling  the  first  series.  The  same  method  of  analysis  was  employed.  Unfil- 
tered  stomach  contents  were  used  in  every  case.  The  diagnosis  of  infantile  atrophy 
was  made  from  clinical  evidence  alone.  Most  of  the  cases  were  under  observation 
for  several  weeks.  The  Sjoquist  method  rarely  showed  more  than  a  trace  of 
hydrochloric  acid  in  the  stomach  contents  from  atrophic  infants  fed  on  cow's 
milk  mixtures.  Out  of  twenty-one  determinations  made  of  hydrochloric  acid  in 
the  stomach  contents,  obtained  from  eight  infants,  ten  showed  a  percentage  of 
hydrochloric  acid  between  0.01  and  0.05,  and  eleven  showed  a  percentage  of 
hydrochloric  acid  between  0.002  and  0.009.  The  stomach  contents  from  nine 
well-nourished  infants  showed  a  diminished  amount  of  hydrochloric  acid.  The 
diminution  of  hydrochloric  acid  corresponded  closely  with  that  found  in  about 
one-half  of  the  determinations  made  on  the  above  mentioned  atrophic  infants. 
Out  of  twelve  determinations  of  hydrochloric  acid  in  the  stomach  contents 
obtained  from  nine  infants,  one  showed  0.12  per  cent.,  one  showed  0.09  per  cent., 
nine  showed  percentages  between  0.01  and  0.05;  and  one  showed  0.005  per  cent, 
hydrochloric  acid.  Thus  the  diminution  of  hydrochloric  acid,  although  it  was 
marked,  was  never  so  extreme  as  in  one-half  of  the  determinations  obtained  from 
atrophic  infants.  Examinations  of  the  stomach  contents  obtained  from  the  same 
atrophic  infants  at  different  periods  of  time  after  eating,  and  without  any  change 
in  the  diet,  rarely  showed  any  marked  variations  in  the  quantity  of  hydrochloric 
acid  present.  Wentworth  does  not  believe  that  the  results  of  these  observations 
prove  that  a  marked  diminution  of  hydrochloric  acid  in  the  gastric  juice  is  an 
essential  factor  in  the  production  of  infantile  atrophy,  although  they  do  show 
that  this  diminution  is  constant.  On  the  other  hand,  considerable  evidence  is 
afforded  by  several  of  the  observations  that  it  is  possible  for  atrophic  infants  to 
gain  very  rapidly  in  weight  and  yet  produce  very  little  hydrochloric  acid  in  the 
gastric  juice.  This  appears  to  show  that  the  quantity  of  hydrochloric  acid  in 
the  gastric  juice  is  not  an  important  factor  in  recovery  from  infantile  atrophy. 

F.  Zapffe. 


ACUTE     INFECTIOUS     DISEASES 

Cutaneous  Diphtheria 

{Edwin  H.  Place.  Boston  Med.  and  Surg.  Jour.,  1910,  clxiii,  730) 
The  author  reports  a  case  of  primary  cutaneous  diphtheria  in  a  child  of  7 
months,  involving  the  skin  of  the  lower  third  of  the  abdomen,  anterior  portion 
of  the  buttocks,  vulva,  perineum  and  internal  surface  of  the  thighs.  The  lesion 
consisted  in  swelling,  redness  and  a  grayish  hyaline  membrane  firmly  adherent, 
which  if  removed  left  behind  a  granular  bleeding  surface.  There  was  no  known 
exposure    to    diphtheria    and    the    child    had    no    evidence   of   disease  elsewhere. 
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There  was  a  previous  eczema  of  the  pubic  region  and  the  infection  with  diph- 
theria was  probably  implanted  on  this  by  the  hands  of  some  attendant.  The  case 
resulted  fatally  despite  the  administration  of  antitoxin.  The  diagnosis  was 
proved  by  culture  and  animal  inoculation.  Richabd  M.  Smith. 

Malaria  Spread  Through  Other  Agencies  than  the  Mosquito 

(Jesus  Chico.  Am.  Jour.  Pub.  Eyy.,  1910,  xx,  661) 
The  undoubted  presence  of  malaria  in  Guanajuato,  Mexico,  has  frequently 
been  shown  by  finding  the  plasmodium  in  the  blood  of  patients.  It  is  equally 
sure  that  there  are  no  anopheles  mosquitoes  in  the  district.  Since  1882  malaria 
has  been  much  severer  in  character  than  formerly  and  the  cases  more  numerous. 
Culex  mosquitoes  came  to  Mexico  in  1888,  but  there  was  no  increase  in  malaria 
as  a  consequence.  Despite  careful  search  no  connection  has  been  found  between 
malaria  and  the  culex  mosquito.  Communication  with  the  coast  cities  is  much 
easier  and  therefore  more  intimate  than  formerly.  Fresh  fruits  brought  from 
the  coast  are  considered  as  the  vehicle,  and  to  account  for  the  increase  in  the 
disease  since  1882.  Richard  M.  Smith. 

Contribution  of  Experimental  to  Human  Poliomyelitis 

(;S'.  Flexner,  New  York.  Journal  A.  M.  A.,  Sept.  .',2,  1910) 
Flexner  gives  a  r§sum6  of  the  experimental  contributions  to  our  knowledge  of 
human  poliomyelitis.  These  he  shows  have  yielded  a  number  of  important  facts 
relating  to  the  spontaneous  disease  in  man.  These  facts  include  the  discovery  of 
the  nature  of  the  virus,  of  many  of  its  properties,  of  certain  important  clinical 
and  pathological  peculiarities  of  this  disease,  of  the  phenomena  of  immunity, 
of  a  mode  of  spontaneous  infection  through  the  nasopharyngeal  mucosa,  and  have 
also  served  as  a  basis  on  which  to  develop  measures  of  prevention,  and  on  which 
it  is  hoped  to  work  out  a  successful  treatment.  The  advances  which  have  been 
made  will  make  it  possible  to  accurately  determine  whether  the  disease  is  a 
single  clinical  and  pathologic  entity  or  whether  it  is  a  generic  name  covering 
groups  of  symptoms  and  due  to  the  effects  of  certain  lesions  of  the  brain  and  cord, 
of  which  it  is  not  merely  one,  but  the  most  important,  variety.  It  is  not  improb- 
able he  says  that  poliomyelitis,  like  meningitis,  may  be  found  to  rise  from  several 
independent  causes  and  that  epidemic  poliomyelitis,  like  epidemic  meningitis, 
may  be  distinguished  among  the  varieties  by  being  always  the  result  of  a  particu- 
lar microorganism.  We  have  already  evidence  that  certain  animals  like  the  dog, 
poultry,  and  possibly  the  horse,  are  subject  to  poliomyelitis  due  to  a  special 
germ  in  each  case.  H.  M.  Banni.steb. 

Clinical   Features  of  Epidemic   Poliomyelitis 

(L.  E.  Eoli.  Arch.  Pediat.,  1910,  xxmi,  6^1) 
Giving  a  brief  history  of  the  epidemics  of  the  past  five  years,  Holt  says  that 
it  is  hardly  conceivable  that  such  epidemics  of  poliomyelitis  as  have  been 
recorded  could  previously  have  been  passed  over  without  recognition,  and  he 
believes  that  a  wave  of  infection,  starting  apparently  from  Scandinavia,  is  gradu- 
ally spreading  over  this  country,  possibly  over  the  world.  Briefly  summarized, 
the  recent  epidemics  were  as  follows: 

1905  and   1906,  Scandinavia,  2  epidemics,  with  total  cases 1,053 

1907,  Xew  York  City  and  vicinity,  total  cases 2,000 

1907,  11  other  epidemics,  with  total  cases 349 

1908,  8  epidemics,  with  total  cases 520 

1909,  9  epidemics,  with  total  cases 1,018 

Holt  believes  there  is   no   difi'erence  between   the   sporadic   and  the  epidemic 

forms  of  the  disease,  except  possibly  in  communicability  and  severity.  The 
analogy  to  cerebrospinal  meningitis  is  a  very  close  one.  Epidemics  thus  far 
reported  have  occurred   invariably   in  the  summer,  but   sporadic   cases,  though 
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more  frequent  in  the  summer,  are  observed  throughout  the  year,  and  the  identity 
of  the  two  forms  would  seem  to  be  demonstrated  by  the  experiments  on  monkeys 
by  Flexner,  who  transferred  the  disease  from  the  organs  of  such  a  sporadic 
winter  case.  It  would  appear  from  statistics  that  the  virulence  of  the  infective 
agent  is  greater  when  the  disease  is  epidemic,  and  this  may  explain  the  higher 
mortality  and  the  greater  communicability.  In  the  Nebraska  epidemic  it  was 
noted  that  the  cases  were  more  severe  and  the  mortality  higher  in  the  latter  part 
of  the  epidemic.  The  Massachusetts  reports  for  1907  showed  the  mortality  in 
234  scattered  (sporadic  form)  cases  to  have  been  5  per  cent.  The  mortality  in 
1,659  cases  in  epidemics,  previously  reported  by  Holt,  was  12  per  cent.  In 
fourteen  more  recent,  localized  epidemics,  representing  1,209  cases,  the  mortality 
was  12.3  per  cent.  This  correspondence  Holt  thinks  is  striking.  A  difference  of 
opinion  among  observers  as  to  whether  the  abortive  forms  should  be  included  in 
the  statistics  vitiates  to  an  extent  the  mortality  percentage,  but  in  various 
epidemics  it  has  ranged  from  6  to  20  per  cent.,  averaging  about  12  per  cent.  In 
sporadic  cases  the  mortality  is  certainly  much  lower.  The  existence  of  abortive 
cases  has  been  confirmed  by  the  epidemics  in  New  York,  in  Scandinavia  and  in 
other  localities.  The  symptoms  of  this  form  while  fairly  uniform  are  not  suffi- 
ciently characteristic  to  make  the  diagnosis  when  the  cases  are  seen  by  them- 
selves, and  when  occurring  sporadically  would  hardly  be  suspected.  The  onset 
is  usually  abrupt,  with  vomiting;  there  is  constipation  and  fever,  from  101  to 
103  F.,  hyperesthesia,  pains  in  the  back  and  neck,  and  sometimes  stiffness  of  the 
neck.  Prostration  may  be  sufficient  to  keep  the  child  in  bed.  The  symptoms  sub- 
side in  two  or  three  days  and  there  is  complete  recovery.  Holt  believes  that  the 
reports  of  the  epidemic  in  Trostena,  Sweden,  and  that  at  York,  Nebraska,  as 
well  as  some  others,  afford  striking  confirmation  of  the  communicability  of  the 
disease.  It  seems  to  Holt  to  be  conclusively  shown  that  the  disease  under  certain 
conditions  is  highly  contagious,  demanding  during  an  epidemic  strict  quarantine. 
It  is  almost  conclusive  that  healthy  persons  may  be  carriers  of  the  disease,  and 
that  this  may  take  place  for  a  considerable  time  after  contact  with  active  cases, 
but  there  is  no  evidence  of  any  other  medium  of  contagion  than  those  suffering- 
with  the  disease  or  those  exposed  to  it.  A  better  understanding  of  the  pathology 
suggests  that  a  better  term  would  be  epidemic  myelitis  or  epidemic  myeloencepha- 
litis.  J.  B.  Champion. 

Should  Epidemic  Poliomyelitis  be  Quarantined? 

(G.  P.  Shidler.    York,  Nebraska) 

Shidler  in  reviewing  the  literature  of  epidemics  of  poliomyelitis,  and  especially 
the  Nebraska  epidemic  of  1909,  reaches  the  conclusion  that  poliomyelitis  is  highly 
contagious  and  should  be  strictly  quarantined.  Taking  a  list  of  sixty  Nebraska 
cases  as  they  occurred  and  ten  other  instances  in  which  there  was  but  a  single 
case  in  a  family  of  more  than  one  child,  he  found  that: 

"Thirty-four  per  cent,  of  cases  occurred  as  single  cases  in  families  having 
more  than  one  child ;  44  per  cent,  occurred  in  families  in  which  there  were  two 
or  more  children,  all  of  whom  acquired  the  diseases;  4  per  cent  occurred  in  fami- 
lies in  which  there  was  but  the  single  child ;  64  per  cent,  occurred  in  families  in 
which  there  was  more  than  a  single  child  in  the  family  affected.  In  forty-one 
families  with  a  total  of  150  children,  eighty-six  children,  or  57  per  cent.,  con- 
tracted the  infection."  Hexry  F.  Keeveb. 


SYPHILIS    AND    TUBERCULOSIS 

Results   with   v.   Pirquet's  Cutaneous   Reaction   and   with   the   Injection  or  de- 
Pot  Reaction 

{Nothmann.  Arch.  f.  Kinderh.,  1910,  liii,  Nos.  IS,  p.  lJi6) 
In  a   series  of  children  at  the  Dusseldorf  Clinic   for  Pediatrics,  Nothmann 
compared  the  results  obtained  with  two  different  tuberculin  tests — the  v.  Pirquet 


170  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

test,  and  the  injection  test,  giving  the  so-called  dePot  reaction.  This  consists 
in  a  subcutaneous  thickening,  sometimes  accompanied  by  a  reddening  of  the  skin, 
at  the  site  of  the  injection  of  a  dose  of  highly  diluted  tuberculin  so  small  that 
no  generalized  reaction  occurs.  In  this  series  of  cases  a  v.  Pirquet  test  Avas  per- 
formed on  all;  on  those  who  showed  no  reaction  after  a  week  a  second  test  was 
made;  while  to  those  who  still  showed  no  reaction,  an  injection  of  1  c.c.  of  a 
1-1000  solution  of  tuberculin  was  given.  If  there  was  no  .eaction  at  first  the 
dose  was  increased.  The  results  were  as  follows:  47.1  per  cent,  gave  positive 
reactions  after  the  first  v.  Pirquet  test;  18.6  per  cent  more  gave  a  positive 
reaction  at  the  second  test,  making  65.7  per  cent,  positive  altogether;  11.3  per 
cent,  more  gave  positive  dePot  inactions,  giving  a  total  77  per  cent,  positive  from 
all  the  tests.  He  also  studied  the  disappearance  of  the  v.  Pirquet  test  in  acute 
diseases.  He  considers  that  its  disappearance  in  measles  may  be  used  as  a  point 
in  diagnosis;  and  he  found  that  it  disappeared  sometimes  in  the  course  of  croup- 
ous pneumonia.  Gr.  L.  Meigs. 


Tuberculosis  of  the  Ankle-joint 

(■/,  W.  Sever,  Boston.  Jour.  Am.  Med.  Assn.,  Dec.  17,  1910) 
Sever  notices  the  comparative  frequency  of  tuberculosis  of  the  ankle,  it  being 
greater  than  that  of  cases  of  tuberculosis  of  the  elbow  or  shoulder  joint  in  chil- 
dren.    Boys  seem  to  be  more  subject  to  it  than  girls,  owing  probably  to  their 
greater  liability  to  trauma.    A  tuberculous  family  history  is  important,  and  about 
a  fourth  of  the  213  cases  observed  in  the  Children's  Hospital,  Boston,  since  1868 
had  other  joints  involved.    The  cases  were  usually  of  considerable  duration  when 
received,  owing  probably  to  irresponsibility  of  parents  and  mistaken  diagnoses  of 
sprains,  etc.     The  onset  is  usually  slow  and  the  most  frequent  location  of  the 
disease  is  the  astragalus,  the  os  calcis  coming  next.     The  cardinal  symptoms  are 
pain,  soreness,  limp,  swelling  and  muscle  spasm.     Chronic  sprain,  irritable  flat- 
foot,  syphilis  and  infectious  arthritis  are  to  be  ruled  out  by  the  history.     The 
pathology  is  like  that  of  all  other  bone  tuberculosis.     The  treatment  is  operative 
and  non-operative.     The  first  thing  is  to  prevent  weight-bearing  and  to  enforce 
rest,  improve  the  general  health,  give  plenty  of  restful  outdoor  life  and  nourish- 
ing food.     Sever  thinks  there  is  a  distinct  advantage,  in  children  at  least,  in  a 
conservative  plan  of  treatment.     Radical  operations  on  the  joints  and  bones  of 
children  are   not  the  best  methods  of  treatment  and  are  only  indicated  when 
everything  else  has  failed  to  stop  the  progress  of  the  disease.     When  operations 
are  done  they  should  be  clean.     No  curetting  should  be  allowed,  and  any  bone  or 
bones  involved  should  be  removed  in  toto  with  as  little  mutilation  as  possible.    In 
any  case  there  may  be  deformity  needing  correction  after  a  cure  which  can  be 
done  by  appropriate  tenotomies  or   osteotomies,   a   sufficiently   long  time  having 
elapsed  to  avoid  any  further  lighting  up  of  the  original  disease.     The  conclusions 
are  summarized  as   follows:      Tuberculosis   of  the   ankle-joint  and   bones  of  the 
foot  in  children  is  insidious  in  its  onset,  chronic  in  its  course,  and  attacks  usually 
young  children.     The  expectant  or  conservative  method  of  treatment  is  preferable 
to  the  operative  one.     Time  is  saved  and  deformity  less  under  the  conservative 
plan  than  by  the  operative  method.     There  is  also  less  danger  of  secondary  joint 
involvement  and  general  tuberculosis  by  pursuing  the  non-operative  plan.     The 
disease  may  be  associated  with  bone  and  joint  tuberculosis  in  other  parts  of  the 
body.     The  prognosis  is  fairly  good  for  life,  but  poor  for  a  good  ankle-joint  in 
which  there  is  no  disability.     A  certain  number  get  a  good  functional  ankle,  with 
but  slight  deformity.     In  regard  to  the  smaller  metatarsal  bones  the  results  are 
good  for  joint  motion.  H.  M.  Bannister. 
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RESPIRATORY     SYSTEM 
Pneumothorax 

(James  B.  Ayer.  Boston  Med.  and  Surg.  Jour.,  IDIO,  clxiii,  501) 
Ayer  analyzes  seventy-two  cases  of  pneumothorax  which  have  occurred  at  the 
Boston  City  Hospital  since  1900,  when  the  cases  for  the  previous  fifteen  years 
were  analyzed  by  Morse.  During  the  twenty-eight  years  covered  by  the  reports, 
G9  per  cent,  of  the  cases  were  in  tuberculous  patients.  Most  of  them  had  a  his- 
tory of  less  than  six  months'  illness.  Pain  and  dyspnea  were  the  most  common 
symptoms  of  onset.  The  opening  from  the  lung  into  the  pleural  cavity  is  very 
small  and  occurs  on  the  side  of  the  most  rapidly  advancing  process.  Pneumo- 
thorax may  follow  long  standing  empyema.  The  onset  in  these  cases  does  not 
usually  show  acute  symptoms.  Operative  treatment  is  frequently  permanently 
successful.  In  traumatic  cases  fluid  develops  rapidly;  the  air  does  not  last  long 
and  is  of  no  serious  import.  Two  rare  causes — echinococcus  and  subphrenic-intra- 
thoracic abscess — are  reported.  Nineteen  per  cent,  and  possibly  32  per  cent,  of 
the  whole  series  were  artificially  produced.  This  percentage  is  too  large  and 
could  be  largely  avoided  by  the  use  of  a  simpler  and  safer  instrument  in  tapping. 
X-ray  examination  is  of  great  use  in  diagnosis  and  prognosis,  and  in  explaining 
the  effect  of  treatment.  Richard  M.  Smith. 


GENITO-URINARY     SYSTEM 

Bacterial  Vaccines  in  Pyogenic  Infections  of  the  Urinary  Tract 

(H.  F.  Harttoell.  Boston  Med.  and  Surg.  Jour.,  1910,  clxiii,  J^^2) 
The  results  of  the  use  of  vaccines  in  twenty-five  cases  of  pyogenic  infection  of 
the  urinary  tract  at  the  Massachusetts  General  Hospital  are  reported.  The  colon 
bacillus  was  the  organism  present  in  almost  all  of  the  cases.  In  females,  in  whom 
pyelitis  or  pyonephritis  is  the  common  lesion,  the  cases  are  essentially  chronic, 
with  exacerbations  of  acute  symptoms.  Vaccines  had  no  effect  in  lessening  the 
amount  of  pus  or  bacilluria  or  in  preventing  the  acute  exacerbations.  In  acute 
and  subacute  infections  of  the  kidney  pelvis,  vaccines  seem  to  offer  promising 
results.  Cases  of  nephrotomy  with  drainage  were  not  influenced  in  any  way  by 
vaccines.  In  mild  cases  of  bladder  infection  the  irritation,  frequency  of  urination 
and  pain  diminished  steadily  with  treatment.  Bacilluria  was  obstinate.  Severe 
cases  of  cystitis  were  not  benefited  by  vaccines.  Richard  M.  Smith. 


EYE,     EAR,     NOSE     AND     THROAT 

Torticollis  After  Removal  of  Adenoids  of  Nasopharynx 

(•/.  Weinstein.  Pediatrics,  1910,  xxii.  162) 
Weinstein  reports  two  cases  of  torticollis  following  adenectomy  at  Scheier's 
Poliklinik,  Berlin.  In  each  case  the  contraction  of  the  sternocleidomastoid 
muscle  appeared  three  days  after  the  operation,  with  much  pain  on  moving  the 
head.  The  symptoms  disappeared  entirely  by  the  fifteenth  day.  He  attributes  the 
cause  to  trauma  of  the  sterno-cleido-mastoid  muscle.  Henry  F.  Keeveb. 
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PHYSIOLOGY    AND    PATHOLOGY    OF    THE    DIGESTION 
OF    FAT    IN    INFANCY 

THEIR   APPLICATION   TO   INFANT-FEEDING  * 
FRITZ  B.  TALBOT,  M.D. 

BOSTON 

The  food  of  infants  comes  in  the  main  from  two  sources,  human  milk 
and  co^A■s'  milk,  the  former  being  the  natural  food  and  the  latter  the  best 
substitute  we  have  when  the  former  suppl}'-  fails  us.  A  brief  description 
of  these  two  milks  is  necessary  for  a  clear  conception  of  the  subject. 

The  percentage  of  fat  in  cows'  milk  varies  with  the  individual  cow 
and  the  species.  The  milk  of  the  ordinary  grade  cow,  the  Holstein  or 
Ayrshire,  contains  4  per  cent,  or  less  of  fat,  and  that  of  the  Jersey  or 
Guernsey  4  per  cent.,  or  more,  of  fat.  The  fat  is  held  in  a  coarser  emul- 
sion and  separates  more  easily  than  that  of  human  milk.  There  are 
other  differences  in  the  chemical  and  physical  composition  of  the  two 
milk-fats,  but  these  will  not  be  taken  up  in  this  paper. 

Human  milk  normally  contains,  in  round  numbers,  about  4  per  cent, 
of  fat;  this  percentage,  however,  may  vary  considerably  in  pathologic 
conditions,  the  extremes  being  0.1  per  cent.^  and  13.7  per  cent.-  Every 
woman  has  a  certain  amount  of  fat  to  secrete  in  her  milk,  and,  under  like 
conditions,  gives  the  same  total  day  by  day.  The  percentage  of  fat  in  the 
milk  gradually  increases  in  a  certain  definite  curve  from  the  beginning 
to  the  end  of  each  nursing,  the  smallest  percentages  coming  at  the  begin- 
ning and  the  highest  at  the  end.-  For  example,  the  first  part  of  the  milk 
usually  contains  2  per  cent,  of  fat,  and  the  last  part  6  per  cent,  of  fat; 
and  the  mixture  of  the  whole  amount  of  milk  secreted  in  a  single  breast 
contains  4  per  cent,  of  fat.  The  amount  of  milk  secreted  does  not 
influence   this   curve   otherwise   than   by   making  the   ascent   rapid   or 


*  Read  in  the  Section  on  Diseases  of  Children  of  the  American  Medical  Asso- 
ciation, at  the  Sixty-first  Annual  Session,  held  at  St.  Louis,  June,  1910. 

1.  Moll:  Ueber  Fettvermehrung  der  Frauenmilch  durch  Fettzufuhr,  nebst 
einem  Beitrag  fur  die  Bedeutung  der  quantitativen  Fettunterschiede  fiir  das 
Gedeihen  der  Brustkinder,  Arch.  f.  Kinderh.,  xlviii,  161. 

2.  Forrest,  M. :  Ueber  die  Schwankungen  im  Fettgehalte  der  Frauenmilch  und 
die  Methodik  der  Milchentnahme  zu  Fettbestimmung,  Arch.  f.  Kinderh.,  xlii,  1. 

3.  Engel:  Ueber  die  quellen  des  Milch  und  Colostralfettes  und  iiber  die  bei 
der  Milchsekretion  wirkenden  Kriifte,  Arch.  f.  Kinderh.,  xliii,  194  and  204. 
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gradual.*  Occasionally  there  is  more  fat  in  the  first  part  of  the  milk 
than  in  the  last  part  and  the  curve  is  just  the  reverse  of  the  one  just 
described." 

It  is  probable  that  the  body-fat  as  well  as  the  food-fat  may  be  the 
source  of  milk-fat,"  but  it  is  not  clear  how  the  fat  can  be  obtained  from 
this  source.  Thiemich  examined  the  literature  on  the  influence  of  food 
on  the  quantity  of  fat  secreted  in  the  milk  and  came  to  the  conclusion 
that  a  fat-free  diet  not  only  changed  the  quality  of  the  fat,  but  also 
caused  at  the  same  time  a  diminution  in  the  amount  of  fat  in  the  milk. 
When  a  person  is  underfed,  an  increase  in  the  fat  in  the  food  results  in 
an  increase  in  the  fat  in  the  milk,'^  but  when  large  amounts  of  fat  are 
added  to  a  normal  diet  there  is  only  a  temporary  increase  in  the  amount 
of  fat  in  the  milk  despite  the  excess  of  fat  in  the  diet.®  Ebstein^  fo\ind 
in  his  clinic  that  many  women  with  a  fat-poor  breast-milk  would  secrete 
more  fat  if  they  were  given  more  fat  in  the  food. 

The  amount  of  fat  ingested  by  infants  naturally  depends  on  the 
amount  in  the  milk,  the  amount  of  milk  taken,  and  the  part  of  the  milk 
given.  In  asylums  where  one  wet-nurse  feeds  two  or  more  babies,  the 
baby  nursed  first  gets  a  milk  relatively  low  in  fat  and  the  last  one  a  milk 
relatively  high  in  fat  (possibly  6  per  cent.).  This  fact  is  of  great  prac- 
tical importance  in  feeding  very  delicate  or  sick  babies,  which  are  unable 
to  digest  large  amounts  of  fat  of  any  sort.  Such  babies  may  be  given  the 
first  part  of  the  milk  which  comes  from  the  breast,  or  if  desired  skimmed 
drawn  breast-milk.  The  wet-nurse  is  always  instructed  to  nurse  the  sick 
baby  first,  and  her  own  baby  last ;  one  of  the  reasons  is  that  the  sick  baby 
does  better  on  the  weaker  milk.     In  general,  the  amount  of  milk  which 


4.  Aurnhammer:  Ueber  die  Beziehungen  zwischen  Milch  production  und  Fett- 
gehalt  der  Milch,  Arch.  f.  Kinderh.,  1909,  li,  160. 

5.  Engel:  Zur  Methodik  der  Fettbestimmung  in  der  Frauenmilch  und  die 
Methodik  der  Milchentnahme  zu  Fettbestimmungen,  Arch.  f.  Kinderh.,  1906, 
xliii,  181. 

6.  Bendix:  Ueber  den  Uebergang  von  Xahrungsfetten  in  die  Frauenmilch, 
Deutsch.  med.  Wchnschr.,  1888,  No.  14;  Thiemich:  Ueber  den  Einfluss  der  Ern- 
ahrung  und  Lebensweise  auf  die  Zusammensetzung  der  Frauenmilch,  Monatschr. 
f.  Geburtsch.  u.  Gynak.,  1899,  ix,  No.  4;  Gogitidse:  Vom  Uebergang  des  Nahrungs- 
fettes  in  die  Milch,  Ztschr.  f .  Biol.,  xlv,  353 ;  ibid.,  xlv,  403 ;  Caspari :  Ein  Beitrag 
zur  Frage  nach  der  quelle  des  Milchfettes,  Arch.  f.  Anat.  u.  Physiol.  (Suppl.), 
1899,  267;  Engel:  Ueber  das  Milchfett  Stillender  Frauen  bei  der  Erniihrung  mit 
spezifischen  Fetten,  Wien.  klin.  Wchnschr.,  1906,  No.  29,  p.  898. 

7.  Johannessen:  Studien  zur  Sekretionsphysiologie  der  Frauenmilch,  Jahrb.  f. 
Kinderh.,  xxxix,  380. 

8.  Albert,  F. :  Ueber  den  Einfluss  von  Fettfiitterung  auf  die  Milchmenge  und 
den  Fettgehalt  der  Milch,  Ref.  Malys  Jahresbr.  f.  Tierchemie,  xxix,  253;  Henriques 
and  Hansen:  Untersuchungen  iiber  die  Fettbildung  im  Tierorganismus  nach  inten- 
siver  Fettfiitterung,  Malys  Jahresbr.  f.  Tierchemie,  xxix,  68. 

9.  Ebstein:  Die  Verdauungsstorungen  im  Sauglingsalter,  Ebstein-Schvralbes 
Handb.  d.  prakt.  Med.,  1900,  ii,  299. 


F.    B.    TALBOT  ,    175 

a  baby  will  take  decreases,  the  richer  it  is  in  fat.^"  This,  however,  does 
not  usually  hold  true  of  sick  babies,  because  the  amount  of  milk  they  take 
in  twenty-four  hours  docs  not  increase  with  the  lowered  percentage  of  fat, 
but  only  with  the  return  to  health.^  Therefore,  when  a  baby  has  an  acute 
infection,  such  as  pneumonia,  the  milk  mixture  should  be  diluted  as  a 
whole;  the  fat  should  not  be  removed  entirely  from  the  mixture,  because 
it  has  twice  as  much  food  value  as  either  the  sugar  or  protein,  and  because 
in  such  cases  the  presence  or  absence  of  fat  does  not  influence  the  amount 
of  milk  taken.  If,  on  the  other  hand,  a  healthy  infant  is  given  5  per 
cent,  or  more  of  fat  in  its  food,  it  will  usually  take  less  and  less,  and  if 
the  amount  of  fat  is  diminished  it  will  eat  more.  Many  babies  get  6,  10 
and  even  12  per  cent,  of  fat  in  the  food  because  the  milk  mixtures  are 
prescribed  ignorantly  or  made  improperly.  This  could  be  avoided  by 
estimating  the  amount  of  fat  in  the  milk  by  the  Babcock  method.  When 
normal  babies  are  upset  by  fat,  it  is  the  rule  rather  than  the  exception 
to  find  that  they  are  receiving  more  than  5  per  cent,  in  the  food. 

PHYSIOLOGY 

The  physiology  of  the  digestion  of  fat  is  not  simple,  but  certain  facts 
have  been  established  which  throw  some  light  on  what  is  happening  to 
the  fat  in  the  gastro-intestinal  canal. 

STOMACH  DIGESTION 

The  motility  of  the  stomach  is  influenced  by  many  things,  such  as  the 
concentration  and  the  character  of  the  food.^^  Nothing  has  so  much  influ- 
ence on  the  time  required  to  empty  the  stomach  as  variations  in  the 
amounts  of  fat,  which  delay  or  hasten  the  evacuation  of  food  into  the 
duodenum.  Wlien  there  is  a  large  amount  of  fat  in  the  food,  the  food 
is  kept  in  the  stomach  longer,  and  when  a  small  amount,  a  shorter 
time.'^  According  to  some  writers,^^  the  stagnation  of  fat  has  a  con- 
nection with  the  pathologic  condition  of  pyloric  stenosis.  It  has  been 
demonstrated  in  animals  that  fat  delays  the  secretion  of  hydrochloric 
acid.  Cannon  has  shown  that  the  cardiac  orifice  remains  open  as  long 
as  the  reaction  of  the  cardia  is  alkaline;  as  soon  as  the  reaction  becomes 
acid,  the  cardiac  orifice  closes  and  remains  so  until  the  neighboring  food 
components  become  alkaline.    The  pyloric  valve  acts  in  a  manner  directly 


10.  Gregor:  Der  Fettgehalt  der  Frauenmilch  und  die  Bedeutung  der  physio- 
logischen  Schwankungen  desselben  in  bezug  auf  das  gedeihen  der  Kinder,  Samml. 
klin.  Vort.  von  Volkmann,   1901,  No.   302. 

11.  Clark:    Am.  Jour.  Med.  So.,  May  and  June,  1909. 

12.  Tobler  and  Bogen:  Ueber  die  Dauer  der  Magenverdauung  der  Milch  und 
ihre  Beeinflussung  durch  verschiedene  Factoren,  Monatschr.  f.  Kinderh.,  vii,  12. 

13.  Tobler:  Beobaehtungen  iiber  die  Zusammensetzung  des  Mageninhalts  bei 
kongenitaler  Pylorusstenose,  Verhandl.  d.  Gesellsch.  f.  Kinderh.,  1907,  p.  411. 
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opposed  to  that  at  the  cardia.  When  the  material  in  the  antrum  pylori 
is  acid,  the  valve  opens  and  vice  versa}'^ 

These  two  facts  may  be  applied  clinically  in  explaining  regurgitation 
due  to  too  much  fat  in  the  food.  Fat  delays  or  inhibits  the  secretion  of 
hydrochloric  acid,  and  the  cardiac  sphincter,  or  lid  to  the  stomach, 
remains  open  so  that  milk  can  be  pushed  back  into  the  esophagus  by  the 
peristaltic  movements  of  the  stomach.  If  the  amount  of  fat  in  the  food 
is  diminished,  regurgitation  stops,  presumably  because  the  normal  amount 
of  hydrochloric  acid  is  again  secreted,  causing  the  entrance  to  the  stomach 
to  close  and  the  outlet  to  open  at  the  proper  time. 

It  has  been  assumed  until  recently  that  only  the  pancreatic  juices 
contain  fat  splitting  ferments.  Sedgewick^^  found  a  ferment  in  the 
stomach  contents  of  infants  which  is  capable  of  splitting  in  the  test-tube 
one-fourth  of  the  fat,  and  in  the  body  about  12  per  cent,  of  the  fat 
ingested.  Ibrahim^''  found  this  same  ferment  in  the  mucous  membrane 
of  the  stomach  of  both  the  fetus  and  the  new-born  baby,  and  proved  con- 
clusively that  there  is  a  very  powerful  fat-splitting  ferment  which  in  a 
9-months  old  baby  that  had  died  from  pneumonia  split  in  twenty-four 
hours  over  40  per  cent,  of  the  fat  in  the  yolk  of  an  egg. 

Xature,  however,  provides  that  too  much  fat  shall  not  be  set  free  in 
the  stomach  at  one  time.  This  is  brought  about  in  the  following  manner : 
When  the  casein  of  milk  is  coagulated  in  the  stomach,  practically  all  the 
fat  is  entangled  in  its  meshes.  The  casein  surrounding  it  must  be  digested 
before  any  more  fat  can  be  reached  by  the  digestive  juices,  and  thus  only 
as  much  fat  is  set  free  as  the  progress  of  digestion  warrants. 

INTESTINAL  DIGESTION 

When  the  stomach  digestion  is  complete,  the  food  is  discharged  into 
the  duodenum  accompanied  by  organic  or  inorganic  acids  which  start  the 
secretion  of  the  pancreatic  juice  and  bile.^'  Ibrahim^^  substantiated 
Zweifel's^^  findings  that  the  pancreas  of  the  fetus  contains  a  fat-splitting 
ferment  and  that  the  action  of  this  ferment  is  increased  materially  by  the 


14.  Cannon:    Am.  Jour.  Physiol.,  1908,  xxiii,  105. 

15:  Sedgewick:  Die  Fettspaltung  im  Magen  des  Sauglings,  Jahrb.  f.  Kinderh., 
1906,  Ixiv,   194. 

16.  Ibrahim,  J.,  and  Kopec,  T. :    Die  Magenlipase  beim   menschlichen  Xeuge- 
borenen  und  Embryo,  Ztsehr.  f.  Biol.,  Munchen.,   1909,  liii,  201. 

17.  Baylies  and  Starling:    Jour.  Physiol.,  1902,  xxviii,  325;   1903,  p.  174. 
Laqueux:     Sur  la  presence  et  la  localisation  de  la  s6cretine  dans  I'intestin  du 

nouveau-n6  et  du  foetus  humam,  Compt.  rend.  Soc.  de  biol.,  1896,  l^i,  33. 
Ibrahim  and   Gross:      Zur  Verdauungsphysiologie   des  Xeugeborenen,  Ref.   in 
Deutsch.  med.  Wchnschr.,  1908,  No.  25,  p.  1128. 

18.  Ibrahim:   Xeuere  Forschungen  iiber  die  Verdauungsphysiologie  des  Siiug- 
lingsalters.     Verhandl.  d.  Gesellsch.  f.  Kinderh.,  1908,  p.  25. 

19.  Quoted  by  Ibrahim   (see  note  18). 
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addition  of  bile,-"  just  as  it  is  in  the  adult.  Ibrahim  was  unable  to  find 
an}^  fat-splitting  ferment  in  the  mucous  membrane  of  the  small  intestine 
or  large  intestine. 

ABSORPTION 

There  is  considerable  evidence  that  neutral  fat  (unsplit  fat)  is  not 
absorbed  as  such  into  the  intestinal  wall :  for  example,  hydrous  wool  fat 
and  paraffin,  which  may  be  made  into  emulsions  and  cannot  be  split,  are 
not  absorbed.-^  It  has  also  been  shown  by  animal  experimentation  that 
the  amount  of  fat  in  the  chyme  is  directly  proportional  to  the  amount  of 
fat  split. ^^  It  is  also  taught  by  some  that  fat  is  absorbed  both  in  the  form 
of  an  emulsion  and  in  the  form  of  water-soluble  soaps,  neither  view 
excluding  the  other.  This  latter  view  has  been  strengthened  by  the  inves- 
tigations of  Kastle  and  Loevenhart^^  who  demonstrated  the  almost  uni- 
versal presence  of  lipase  in  the  tissues,  and  showed  that  this  ferment 
could  reverse  its  action.  That  is  to  say,  it  can  synthesize  or  change  soaps 
back  into  neutral  fats  as  well  as  split  neutral  fats  and  form  soaps.  It  is, 
therefore,  possible  that  the  soaps,  which  have  been  formed  during  diges- 
tion, may  be  changed  during  their  passage  through  the  intestinal  epithe- 
lium by  the  reversible  action  of  lipase  back  into  neutral  fat,  because  one 
finds  neutral  fat  almost  exclusively  in  the  lymph-stream.  Whitehead's-* 
experiments  on  cats  seem  to  strengthen  this  statement,  because  he  found 
that  butter-fat  stained  with  Sudan  III  lost  the  stain  during  absorption 
(soaps  will  not  stain  with  Sudan  III)  ;  Sudan-staining  fat  was  seen  in 
the  lumen  of  the  intestine;  none  was  seen  in  the  intestinal  epithelium 
and  a  Sudan-staining  fat  was  again  found  in  the  lacteals  of  the  villi. 

A  large  part  of  the  fat  absorbed  goes  through  the  portal  veins  to  the 
liver,^^  and  the  rest  of  it  is  carried  by  the  lymphatics  through  the  tho- 
racic duct  to  the  blood-stream,  where  it  may  be  demonstrated  by  the 
ultra-microscope.  It  is  called  digestion  lipemia  and  commences  two  to 
three  hours  after  meals  and  disappears  after  seven  to  eight  hours.-''    The 


20.  UflFenheimer :  Physiologie  des  Magendarmkanals  beim  Siiugling,  Ergebn. 
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22.  Levites:  Ueber  die  Verdauung  der  Fette  ini  tierischen  Organismus,  Ztschr. 
f.  physiol.  Chem.,  xlLx,  273;  liii,  349. 
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24.  Whitehead,  R.  H. :  A  Note  on  the  Absorption  of  Fat,  Am.  Jour.  Physiol., 
1909,  xxiv,  294. 

25.  Weinland:  Physiologie  der  Leber,  Nagel's  Handb.  d.  Physiol.,  ii,  Part  2,  456. 

26.  Ueber  ultramikroskopisehe  Blutuntersuchungen  zur  Zeit  der  Fettresorp- 
tion  bei  Gesunden  und  Kranken,  Wien.  klin.  Wchnschr.,  1907,  p.  851;  Schelble: 
Untersuchungen  iiber  die  Fettresorption  des  Siiuglings,  Miinchen.  med.  Wchnschr., 
1908,  No.  10;  Bahrdt:  Demonstration  zur  Untersuchung  der  Lipiimie  beim 
Saugling,  Breslauer  Tagung  der  Freien  Vereinigung  fiir  wissenschaftliche 
Piidiatrie.  1908,  Monatschr.  f.  Kinderh.,  vii,  107. 
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height  of  the  curve  is  dependent  on  the  amount  of  fat  in  the  food,  and 
the  age  and  condition  of  the  infant. 

The  absorption  of  fat  is  extraordinarily  good  in  health  in  babies  fed 
on  cow's  milk  as  well  as  in  those  fed  on  human  milk;  it  is  usually  over 
90  per  cent,  and  may  be  as  high  as  98  per  cent,  of  the  fat  ingested." 
Eight  per  cent,  to  11  per  cent,  of  the  ingested  fat  is  absorbed  in  the  upper 
part  of  the  small  intestine-^  and  the  absorption  of  fat  is  nearly  complete 
at  the  ileocecal  valve.--  The  large  intestine  is  capable  of  absorbing  fat 
in  large  amounts  under  special  favorable  conditions-®  but  under  ordinary 
circumstances  absorption  here  is  probably  very  little. 

Estimation  of  the  amount  of  fat  in  the  stools  of  babies  in  starvation 
and  in  health  makes  it  probable  that  the  greater  part  of  the  fecal  fat 
comes  from  the  food  and  not  from  the  intestinal  secretions.^'^  It  is  evi- 
dent, therefore,  that  microscopic  fat  that  is  found  in  the  stools  gives  us 
valuable  information  about  the  digestion.  It  is  necessary  first  to  knoAV 
how  much  fat  may  normally  be  found  in  a  stool.  There  is  a  compara- 
tively large  amount  of  fat  present  in  the  first  days  of  life,  and  this 
amount  gradually  becomes  less-®  as  the  babies  grow  older,  decreasing  from 
50  per  cent,  of  the  dried  stools  to  between  14  and  25  per  cent.  There  is 
so  much  fat  passed  in  the  stools  during  the  early  weeks  that  it  is  practic- 
ally impossible  to  ascertain  by  simple  microscopic  examination  whether 
there  is  an  excess  or  not.  In  later  infancy  less  fat  is  present  and  there- 
fore, microscopic  examinations  are  of  more  value.  In  normal  and  in  many 
pathologic  conditions  the  greater  part  of  the  fat,  75  per  cent,  or  more, 
is  split  by  the  digestive  juices  and  bacteria  into  fatty  acids  and  soaps. 

A  recapitulation  of  the  facts  given  above  is  in  brief  as  follows :  most 
of  the  fat  in  cows'  milk  or  human  milk  is  in  the  form  of  neutral  fat ;  in 
normal  digestion  this  is  partially  split  in  the  stomach  by  the  gastric  lipase. 
When  the  food  is  emptied  into  the  duodenum,  the  remainder  of  the  fat  is 
presumably  split  by  the  pancreatic  juice  and  saponified  by  the  alkalies 
surrounding  it.  This  digested  fat  is  absorbed  in  the  small  intestine 
between  the  duodenum  and  the  ileocecal  valve  and  only  the  overflow  fat 
goes  into  the  large  intestine  with  the  intestinal  secretions  and  bacteria. 
There  the  fecal  remains  are  desiccated  and  eventually  evacuated.  The 
normal  appearance  of  stools  varies  according  to  the  food  which  the  infant 


27.  Czerny-Keller :  Der  Kinder  Ernahrung,  Ernilhrungsstorungen  und 
Erniihrungstherapie,  Leipzig  u.  Wien,  190G,  p.  263;  Freimd:  Physiologie  und 
Pathologie  des  Fettstoffwechsels  im  Kindesalter,  Ergebn.  d.  inn.  Med.  u.  Kinderh., 
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28.  Hamburger,  H.  J. :  Ueber  die  Resorption  von  Fette  und  Seife  im  Dickdarm, 
Engelmann's  Arch.,  1900,  433. 

29.  Talbot,  F.  B.:  The  Composition  of  Small  Curds  in  Infants'  Stools,  Boston 
INIed.  and  Surg.  Jour.,  Jan.  7,  1909. 
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is  taking.     An  excellent  description  of  these  stools  may  be  found  in  a 
paper  b}'  Morse.^" 

stools:   microscopic  examination 

Much  valuable  information  concerning  the  digestion  of  the  various 
food  components  may  be  obtained  from  careful  gross  and  microscopic 
examinations  of  the  stools.  This  evidence  is  definite  and  accurate  and  is 
not  misleading  like  the  symptoms  obtained  from  mothers  and  nurses. 
There  are  several  quick  methods  of  estimating  the  fat  in  the  stool  under 
the  microscope. 

1.  The  first  consists  in  staining  a  bit  of  stool  with  saturated  alcoholic 
solution  of  Sudan  III.  Neutral  fat  drops  stain  red.  Fatty  acids  may  be 
in  the  form  of  drops  or  crystals;  the  former  alvrays  stain  and  the  latter 
sometimes  stain.  Soap  splinters  and  crystals  never  stain.  The  total  fat 
in  the  slide  may  be  estimated  by  adding  a  drop  of  glacial  acetic  acid  to 
the  already  stained  preparation,  and  warming  it  gently  until  it  begins 
to  bubble.  This  changes  soaps  into  fatty  acids  which  are  red  drops  as 
long  as  they  remain  hot  and  often  when  they  become  cold.  The  error  in 
this  method  comes  from  the  fact  that  it  is  impossible  to  differentiate 
neutral  fat  and  fatty  acid  drops.    I  have  used  this  stain  nearly  three  years. 

2.  The  second  method  consists^^  in  staining  a  scrap  of  stool  with  car- 
bol-fuchsin  and  examining  under  the  microscope.  With  this,  neutral  fat 
remains  unstained,  fatty  acids  stain  a  brilliant  red  and  soaps  a  dull  rose- 
red.  Recently,  I  have  used  both  stains,  one  on  each  of  two  cover-glass 
preparations,  and  thus  obtained  an  estimate  of  the  total  amount  of  fat 
present,  and  the  relative  amounts  of  neutral  fat,  fatty  acids,  and  soaps. 
Preparations  from  several  parts  of  each  stool  should  be  examined  in  this 
way  because  the  picture  is  apt  to  vary  in  stools  which  are  not  uniform. 

The  following  terms  are  based  on  innumerable  microscopic  examina- 
tions of  stools  many  of  which  were  controlled  by  quantitative  chemical 
analyses : 

1.  Entire  Digestion  of  Fat. — Microscope,  No.  7  objective,  No.  3  eyepiece.  Stain, 
alcoholic  Sudan  III.  No  fat  in  freshly  stained  specimen.  One  to  three  drops  in 
field  after  acetic  acid  and  heat. 

2.  Normal  Digestion. — No  fat  or  five  to  eight  neutral  fat-drops  in  the  entire 
cover-glass  in  freshly  stained  specimen.  Five  to  eight  drops  in  a  field  after  addi- 
tion of  acetic  acid  and  heat.     No  change  in  amount  of  fecal  residue. 

3.  Slight  Excess  of  Fat. — No  fat  or  two  to  four  neutral  fat-drops  in  a  field. 
Eight  to  a  dozen  drops  in  a  field  after  acetic  acid  and  heat.  No  change  in  amount 
of  fecal  matter. 

4.  Moderate  Excess  of  Fat. — No  fat  or  six  to  eight  neutral  fat-drops  in  a 
field.  More  than  twelve  large  drops  after  addition  of  acetic  acid  and  heat.  Con- 
siderable fecal  material  remains  unchanged. 

30.  IMorse,  J.  L.:  The  Stools  in  Infancy,  New  Orleans  Med.  and  Surg.  Jour., 
August,   1910. 

31.  Jacobson:  Sur  une  reaction  colorante  des  acides  gras,  Presse  m6d.,  1906, 
No.  19,  p.  147. 
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5.  Large  Excess  of  Fat. — Xo  fat,  or  many  fat-drops  in  a  field.  Practically 
the  whole  slide  turns  into  fat-drops  after  acetic  acid  and  heat,  leaving  very  little 
fecal  matter  unchanged. 

If  there  are  any  fat-drops  in  the  original  preparation  it  should  always 
be  stained  with  carbol-fuchsin  to  differentiate  neutral  fat  from  fatty 
acids.  The  entire  cover-glass  should  be  examined  and  it  is  usually  better 
to  examine  preparations  from  several  parts  of  the  stool. 

The  following  deductions  can  be  drawn  from  these  findings : 

1.  Entire  Digestion  of  Fat. — It  is  always  safe  to  increase  the  amount  of  fat 
in  the  food  if  so  desired. 

2.  Normal  Digestion. — It  is  usually  safe  to  give  more  fat  if  necessary. 

3.  Slight  Excess  of  Fat. — It  is  difiicult  to  say  how  much  significance  should  be 
attached  to  this.     Probably  very  little. 

4.  Moderate  Excess  of  Fat. — Without  symptoms  of  indigestion  it  warns  the 
observer  to  watch  the  fat  more  carefully.  Yet,  curiously  enough,  the  percentage  of 
fat  may  be  increased  without  causing  .symptoms  of  indigestion  and  subsequently 
the  stool  may  show  "normal  digestion."  In  case  there  are  symptoms  of  indiges- 
tion, however,  the  microscope  confirms  our  suspicions,  and  indicates  the  cause  of 
the  symptoms. 

5.  Large  Excess  of  Fat. — This  always  means  too  much  fat  in  the  food  and 
even  if  there  are  no  symptoms,  it  is  safer  to  decrease  the  amount  of  fat  and  exam- 
ine the  stool  again.  Usually  there  are  symptoms  of  indigestion  with  this  micro- 
scopic picture. 

Fat  is  usually  found  in  a  normal  stool  in  some  form  or  other.  Xeutral 
fat  appears  as  drops  of  different  size  and  shape  and  sometimes  as  irreg- 
ular flakes.  When  there  is  a  very  large  amount  it  may  be  seen  with  the 
naked  eye;  it  may  be  colorless,  yellowish  or  slightly  bile  stained. 

Free  fatty  acids  may  be  indistinguishable  from  neutral  fat  drops 
except  by  staining  with  carbol-fuchsin.  Xeutral  fat  drops  do  not  stain, 
while  fatty  acids  stain;  the  more  intense  red  the  more  acid  they  contain. 
When  they  are  in  the  form  of  crystals,  gentle  warming  will  cause  them 
to  become  drops,  which  recrystallize  on  cooling.  Soaps  may  be  amor- 
phous or  in  the  form  of  crystals.  They  are  less  shiny  than  fatty  acids  and 
may  be  stained  yellow  with  bile  coloring  matter.  The  bushel-stained 
soap  crystals  may  be  in  clumps  and  are  shorter  and  thicker  than  fatty 
acids. 

The  microscopic  examination  of  the  stools  of  babies  only  occasionally 
gives  information  that  the  gross  examination  does  not  give,  but  it  is  a 
valuable  control  to  inspection.  In  a  few  instances,  the  information  is 
very  surprising.  It  is  important  to  bear  in  mind  that  even  with 
considerable  microscopic  fat,  a  baby  can  remain  perfectly  happy,  continue 
to  gain  and  have  no  symptoms.  This  information,  therefore,  should  be 
taken  with  reserve.  In  childhood,  when  foods  other  than  milk  are  taken, 
small  amounts  of  microscopic  fat  are  of  more  significance.  During  the 
third  year  there  should  be  only  a  few  fat-drops  on  the  whole  slide  in  a 
normal  digestion.     More  means  a  disturbance  in  the  digestion  of  fat. 
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The  closer  a  child  comes  to  the  adult  type  of  diet,  the  more  significance 
can  be  attached  to  information  given  by  the  microscope. 

MACROSCOPIC  EXAMINATION 

The  gross  examination  of  the  stool  is  the  more  important  because  it 
gives  the  most  valuable  information.  The  commonest  abnormal  constitu- 
ents in  a  stool  are  soft,  fatty  curds.  Soft  curds  are  either  flat  white 
flakes  (which  look  like  undigested  milk  particles)  or  pin-head  elevations; 
both  may  be  present  in  the  same  stool  and  they  are  always  associated  with 
more  or  less  mucus,  which  is  stained  green  or  yellow.  About  60  per  cent, 
of  their  dried  substance  is  fat.  These  curds  are  usually  present  at  one 
time  or  other  in  the  stools  of  all  nursing  babies  and  are  of  no  signifi- 
cance even  with  slight  symptoms  of  indigestion.  They  are  more  impor- 
tant in  the  stools  of  bottle-fed  babies.  If  there  are  no  symptoms  of  indi- 
gestion and  the  baby  is  gaining  and  happy,  the  percentage  of  fat  should 
not  be  changed,  but  the  significance  of  these  curds  should  be  remembered. 
If  there  are  symptoms  of  indigestion,  loss  of  weight,  and  soft,  fatty  curds 
in  the  stools,  there  is  too  much  fat  in  the  food.  When  it  is  diminished, 
the  curds  disappear,  the  baby  becomes  happy  and  gains  weight.^- 

These  curds  should  not  be  confused  with  tough  casein  curds,  which 
are  white  or  bile-stained,  bean-like  masses  of  varying  size  and  shape. 
They  may  be  easily  differentiated  from  the  fat  curd  by  their  physical 
characteristics.  The  latter  will  smooth  out  on  a  napkin  while  the  former 
will  not;  casein  hardens  in  liquor  formaldehydi  (formalin)  while  fat 
does  not.  I  recently  proved  ^^  by  the  precipitin  reaction  that  the  protein 
in  these  curds  is  cow-casein.  They  contain  varying  amounts  of  neutral 
fat  which  is  entangled  in  the  meshes  of  the  casein  when  it  coagulates  in 
the  stomach.  This  fat  has  not  been  acted  on  by  the  digestive  juices 
because  it  is  protected  by  a  coating  of  casein.  It  is  present  in  larger  or 
smaller  amounts,  according  to  the  percentage  of  fat  in  the  milk  and  may, 
therefore,  be  considered  accidental.^^ 

Soap  stools  are  very  light  yellow  or  white,  usually  smooth,  sometimes 
salve-like,  at  other  times  dry  and  brittle.  The  shiny  appearance  of  the 
fresh  surface  suggests  fat.  They  are  composed  almost  entirely  of  soap. 
Fifty  per  cent,  to  70  per  cent,  of  their  dried  substance  may  be  fat.  They 
often  occur  in  constipation  due  to  too  much  fat  in  the  food  and  disappear 
when  the  fat  is  replaced  by  other  food  components.  They  may  be  the 
precursors  of  a  fat  diarrhea  and  if  their  full  significance  is  not  appreci- 
ated, they  may  eventually  become  part  of  the  clinical  picture  of  infantile 
atrophy. 
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Fat  stools  are  very  bright  yellow  (like  Indian  meal),  oily  and  soft. 
They  are  composed  of  large  amounts  of  fats,  a  good  proportion  of  which 
IS  in  the  form  of  neutral  fat  or  fatty  acid.  When  one  of  these  stools  is 
placed  on  paper  and  then  removed,  there  remains  behind  a  grease-spot 
which  will  not  absorb  water  (oiled  paper).  They  are  usually  accompan- 
ied by  very  severe  symptoms.  Fat  should  be  removed  entirely  from  the 
milk  for  a  time  and  very  frequently  these  babies  cannot  be  saved  without 
human  milk. 

METABOLISM 

Most  of  the  figures  offered  us  by  metabolism  experiments  are  obtained 
by  the  Eosenfeld  method  of  extracting  fat,  and  very  recently  by  the 
Kumagawa  and  Suto  method.  These  and  other  modern  methods  of  fat 
extraction  have  been  given  in  more  or  less  detail  in  the  appendix  of  this 
paper.  Despite  the  fact  that  the  figures  so  obtained  may  not  be  abso- 
lutely correct,  I  believe  that  they  are  of  great  relative  value  and  help  to 
clear  up  many  of  the  cases  of  perverted  digestion.  While  they  do  not  say 
the  final  M^ord  on  the  subject,  they  lead  to  a  more  intelligent  grasp  of  the 
pathology  of  digestion.  This  paper  does  not  pretend  to  consider  the  role 
of  the  intestinal  flora  in  normal  and  abnormal  digestion,  but  I  believe 
that  the}^  are  of  great  significance  in  certain  conditions  and  that  they 
will  be  found  to  influence  metabolism.  For  example,  KendalP*  has 
shown  that  two  factors  are  necessary  for  fermentation:  a  carbohydrate 
food,  and  fermentative  bacteria ;  in  like  manner  putrefaction  cannot  take 
place  without  protein  plus  putrefactive  bacteria.  Fermentative  bacteria 
cannot  act  on  protein,  and  putrefactive  bacteria  cannot  act  on  carbo- 
hydrate. It  is  very  difficult,  therefore,  to  draw  any  conclusions  in  a  sub- 
ject which  is  complicated  by  so  many  factors.  The  problems  of  digestion 
depend  on  the  balance  of  all  the  factors  concerned  and  when  the  normal 
balance  is  upset  by  any  one  or  many  factors,  we  have  a  pathologic  con- 
dition. 

The  significance  of  fatty  acids  and  soaps  is  as  yet  unknown ;  probably 
they  are  of  very  little  significance  in  the  questions  of  absorption.  Freund 
(quoted  above)  has  shown  that  an  acid  dyspeptic  stool  can  be  changed  in 
many  instances  to  a  formed  "soap  stool"  by  a  relative  increase  in  the 
amount  of  casein,  while  an  alkaline  soap  stool  can  be  changed  into  an 
acid  stool  by  a  relative  increase  in  the  amount  of  carbohydrates.  Coin- 
cident with  the  change  from  an  acid  to  an  alkaline  stool  (according  to 
Kendall)  there  is  a  change  of  the  intestinal  flora;  the  acid-forming  bac- 
teria which  previously  predominated  are  replaced  by  the  putrefactive 
group  of  bacteria.    When  an  alkaline  stool  is  made  acid  the  reverse  takes 


34.  Kendall:  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv   (to  appear  in  March). 
Read  before  Suflfolk  District  Medical  Society. 
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place.  Bahrdt^"^  has  recently  shown  that  babies  passing  "soap  stools" 
liave  diminished  powers  of  absorption  and  that  they  lose  more  fat  than 
was  formerly  taught.     He  found  the  absorption  of  fat  (Kumagawa  and 

Suto  method)    as  follows: 

Fat  ab- 
Age,  Weight,  sorbed.  Character 

Name  of  Baby.  Months.  Gm.  Per  cent.         of  Stools. 

SchrSder,  7  days    ....   9  7470  82.4  Soap    stools 

Schiiler,  7  days    2  3945  83.2  Mostly  soap  stools 

Weiss,  la,  5  days....   9/10  3750  81.9  Soap    stool 

Weiss,  lb   9/10  3750  86.0  Soap    stool 

Weiss  II,  8  days 10  3900  93.0  Normal    stools 

Breast  and  skim  milk. 

The  fat  absorption  in  these  babies  with  soap  stools  is,  therefore,  con- 
siderably less  than  that  of  normal  infants.  There  is,  however,  not  such 
a  loss  of  fat  as  in  diarrhea.  There  is  a  loss  of  magnesium  and  calcium^* 
in  these  soap  stools  and  there  is  no  loss  of  sodium  and  potassium.  If  the 
stools  become  acid  and  change  into  soft  fatty  curds  there  is  no  longer  a 
loss  of  calcium  and  magnesium,  but  there  is  a  loss  of  sodium  and  potas- 
sium. AVith  this  change  comes  an  increased  loss  of  fat  from  the  body.«« 
If  this  condition  becomes  more  pronounced  with  diarrhea,  there  is  a  con- 
siderable loss  of  fat  with  the  alkalies;  the  baby  loses  weight  and  takes  on 
the  appearance  of  "infantile  atrophy.""  Such  babies  can  only  be  saved 
by  human  milk.^^ 

Biedert"^"  and  Demme*«  designated  severe  chronic  disturbances  of 
digestion  in  which  the  stools  contained  very  large  amounts  of  fat  as 
"fat  diarrhea."  The  latter  had  one  such  case  which  came  to  autopsy  and 
was  found  to  have  disease  of  the  pancreas.  Hecht"  and  Eeuss*^-  have 
reported  cases  of  congenital  obliteration  of  the  bile-duct  with  normal  pan- 
creas, in  which  only  one-half  of  the  fat  was  split.    I  examined  the  stools 

35  Bahrdt  H.:  Untersuchungen  liber  das  Symptom  der  Seifenbildung  und  die 
Ausscheidung  der  Basen  im  Darm  des  Sauglings,  Jahrb.  f.  Kinderh.,  1910,  Ixxi, 

249. 

36  Meyer,  L.  F.:  Jahrb.  f.  Kinderh.,  April,  1910,  p.  379. 

37'.  Finkelstein:  Ueber  Alimentare  Intoxikation  III,  Jahrb.  f.  Kinderh.,  1908, 

Ixviii,  521  and  692.  -a      a   ir, 

38  Finkelstein's  so-called  alimentary  intoxication  will  not  be  considered  m 

this  paper  because  I  believe  that  the  majority  of  cases  "^"^^'^^  ^'^'J'\'''^XJIZI 
under  this  category  are  not  diseases  of  metabolism,  but  are  bacterial  infections 
of  the  gastro-intestinal  canal,  and  that  the  physiologic  powers  of  digestion  are  so 
lowered  bv  the  disease  that  the  various  food  components  are  not  digested 

39  Biedert:  Jahrb.  f.  Kinderh.,  1879,  xiv,  336;  ibid.  1888,  xxviii,  p.  21. 

40!  Demme:  Jahrb.  liber  die  Tiitigkeit  des  Jennerschen  Kinderspitals  m  Ber- 
lin, 1874  and  1877;  quoted  from  Hecht,  Die  Faeces  des  Sauglings,  etc.,  P.  128^ 
41    Hecht-  Die  Faeces  des  Siiuglings  und  Kmdes,  Berlin-Wien,  1910,  p.  !/»• 
42'.  Reuss:  Case  of  Obliterated  Bile  Duct  (congenital)  Reported  in  Discussion, 
Jahrb.  f.  Kinderh.,  December,  1908,  729. 
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of  a  baby,  the  autopsy  on  which  showed  biliary  cirrhosis*^  and  a  patent, 
bile-duct,  and  found  a  similar  type  of  stool. 

Tuberculous  peritonitis  in  babies  is  primarily  a  disease  of  the  lym- 
phatic system  and  vrhen  the  mesenteric  glands  become  caseous  they  form 
a  dam  beyond  which  the  fat  cannot  pass.  It  has  been  shown  earlier  in 
this  paper  that  part  of  the  fat  is  normally  carried  by  the  lymphatics  to 
the  blood  stream.  If  this  road  is  blocked  with  tuberculous  tissue,  it  is 
reasonable  that  some  of  the  fat  should  be  lost  from  the  body.  I  have 
found  large  amounts  of  fat  in  the  stools  of  such  babies.  Hecht  believes 
that  80  per  cent,  of  the  fat  in  the  stool  should  be  split,  and  considers  that 
great  divergence  from  this  amount  means  either  trouble  with  the  bile  or 
pancreatic  juice.  He  reports  a  seven  months,  premature  baby  which  was 
only  able  to  split  53  per  cent,  of  the  fat,  and  considers  this  to  be  due  to 
weak  action  of  the  pancreatic  fat-splitting  enzyme,  which  presumably  is 
not  completely  developed.  Finizio**  explains  a  large  amount  of  fat  in  the 
stool  of  an  11-months-old  baby  with  mumps  by  probable  trouble  in  the 
pancreas. 

Czerny*^  believes  that  babies  with  an  exudative  diathesis  can  be 
harmed  by  fat.  He  finds  that  an  increase  in  the  amount  of  fat  in  the 
food  will  bring  eruptions  out  on  the  skin.  Steinitz  and  Weigert*®  have 
apparently  proved  the  correctness  of  this  assumption  by  a  metabolism 
experiment. 

There  is  no  doubt  that  large  amounts  of  fat  can  do  a  great  deal  of 
harm  to  most  babies.  Such  babies  come  under  two  classes — those  which 
have  a  normal  digestion  and  are  unable  to  digest  excessive  amounts  of 
fat,  and  those  which  have  diminished  powers  of  digestion  and  are  unable 
to  digest  normal  amounts  of  fat.  So  much  attention  has  been  paid  to  the 
few  babies  that  are  unable  to  digest  fat  that  we  are  apt  to  forget  that 
most  babies  can  digest  fat  within  reasonable  limits.  L.  F.  Meyer^^  has 
recently  shown  in  Finkelstein's  clinic  that  when  fat  is  increased  in  the 
food  of  normal  healthy  babies  there  is  no  loss  of  fat,  or  salts  from  the 
body.  This  dispels,  in  a  very  convincing  way,  the  false  impression  that 
normal  babies  are  unable  to  digest  fat.  John  Howland  of  Xew  York 
showed  in  a  recent  investigation  (not  yet  published)  that  a  baby  could 
be  fed  on  large  quantities  of  fat  without  symptoms  of  indigestion  and 
without  acidosis.    In  my  experience,  it  has  been  safe  to  increase  the 


43.  Morse,  J.  L. :   Jaundice  in  the  Xew-Born,  Boston  Med.  and  Surg.  Jour., 
Feb.  24,  1910. 

44.  Finizio:   A  Case  of  Fat  Diarrhea  Following  Mumps,  Pediat.,  September, 
1909;  Eev.  in  Jahrb.  f.  Kinderh.,  1910,  Ixxi,  205. 

45.  Czerny:   Zur  Kenntnis  der  exudative  Diathese,  Part  1,  Monatschr.  f.  Kin- 
derh., 1906,  iv,  1;  ibid.  Part  2,  1908,  vi,  1;   ibid.  Part  3,  1909,  vii.  1. 

46.  Steinitz  and  Weigert:   Monatsch.  f.  Kinderh.,  1910,  ix,  385. 

47.  Meyer,  L.  F.:  Jahrb.  f.  Kinderh.,  April,  1910,  p.  379. 


/'.    B.    TALBOT  185 

percentage  of  fat  gradually  up  to  4  per  cent,  in  most  normal  babies  whose 
digestive'' powers  have  not  previously  been  lowered  by  gross  errors  in 
feeding  or  by  infection,  and  that  they  develop  normally  without  any  of 
the  signs  or  symptoms  of  fat  indigestion  so  long  as  their  hygiene  is  per- 
fect and  they  have  no  intercurrent  infection. 

APPENDIX 
METHODS    OF    ESTIMATION    OF    FAT    IN    FECES 

There  is  no  such  thing  as  a  theoretically  perfect  method  of  estimating  fat  in 
the  feces.  The  methods  employed  may  be  grouped  under  two  heads:  1.  Extraction 
methods  which  attempt  to  obtain  all  the  substances  soluble  in  ether.  2.  Saponifi- 
cation methods,  in  which  the  higher  fatty  acids  are  set  free  by  saponification  from 
the  various  combinations  in  which  they  occur,  separated  as  far  as  possible  from 
the  other  products  of  the  action  of  alkali  used,  and  weighed  as  fatty  acids. 

EXTRACTION   METHODS 

These  methods  estimate  all  the  substances  soluble  in  ether  without  consider- 
ing what  form  the  fat  was  in.  The  criterion  in  determining  the  value  of  the 
pa'rticular  method  under  consideration  has  been  the  gross  yield  of  substance  solu- 
ble in  ether.  The  method  which  has  been  taken  as  a  standard  in  recent  years  is 
that  of  Rosenfeld,  because  it  gave  higher  yields  than  other  methods  of  sub- 
stances soluble  in  ether.  This  method  has  been  criticized  because  the  substances 
weighed  contain  nitrogen  and  phosphorus  and  a  low  percentage  of  fatty  acid.  I 
used  a  modification  of  this  method^  as  follows : 

The  feces  are  weighed,  thoroughly  mixed  with  95  per  cent,  alcoliol  and  dried 
at  43-45  C  transferred  to  a  desiccator,  and  dried  to  constant  weight.  A  weighed 
portion  of 'the  dried  feces  is  placed  in  a  paper  capsule  and  boiled  m  absolute 
alcohol  for  one-half  hour.  The  capsule  is  then  transferred  to  a  Soxhlet  tube  and 
extracted  eiohteen  hours  with  chloroform.  The  combined  absolute  alcohol  and 
chloroform  extracts  are  evaporated  to  dryness,  and  the  residue  from  each  extracted 
with  petroleum  ether.  The  petroleum  ether  is  then  filtered  and  the  filter  paper 
thoroughly  washed  with  warm  petroleum  ether  until  the  wash  ether  shows  no 
trace  of  fat.  bv  evaporation  on  a  watch  glass.  The  filtrate  is  evaporated  to  con- 
stant weight.  'This  weight  is  recorded  as  representing  the  quantity  of  neutral  tat 
and  fatty  acid  in  the  weighed  portion  of  dry  stool.  ,     ,  ,       .  .       . 

The  dishes  used  for  the  evaporation  of  the  alcohol  and  chloroform  extracts 
from  the  first  extraction  are  washed  with  hot  3  per  cent,  hydrochloric  acid 
alcohol  The  filter  paper,  used  for  filtering  the  petroleum  ether  m  the  first  step, 
is  added  to  the  capsule  from  which  the  neutral  fat  and  fatty  acid  have  been 
extracted  and  boiled  one-half  hour  under  a  reflux  condenser  in  3  per  cent,  hydro- 
chloric alcohol  to  which  the  HCl  alcohol  washings  from  the  dishes,  mentioned  in 
the  first  step,  are  added.  Next,  it  is  boiled  one-half  hour  with  absolute  alcohol; 
the  combined  capsule  and  filter  paper  are  then  transferred  to  a  Soxhlet  tube  and 
extracted  for  eighteen  hours.  The  hydrochloric  acid  absolute  alcohol  and  chloro- 
form extracts  are  evaporated  separately,  the  residue  in  each  is  taken  up  in 
petroleum  ether  and  the  combined  petroleum  ether  extract  is  filtered.  The  tiitrate 
is  evaporated  to  constant  weight;   this  represents  soaps.  ^.      ,      ,  .  , 

The  neutral  fat  and  fatty  acids  (the  fat  first  weighed)  are  dissolved  in  equal 
parts  of  absolute  alcohol  knd  sulphuric  ether  and  the  acidity  determined  by 
titrating  against  decinormal  alcoholic  sodium  hydrate  solution,  using  phenolph- 
thalein  as  an  indicator. 

Kumac'awa  and  Suto^»  found  that  the  solvent  which  gave  the  largest  yield  of 
substances  soluble  in  ether  was  alcohol  used  near  its  boiling  point  in  a  continu- 

48.  Boston  Med.  and  Surg.  Jour.,  Jan.   11,   1908. 

49.  Kumagawa  and  Suto:  Ein  neues  Verfahren  zur  quantitativen  Bestimmung 
des  Fettes  und  der  unverseifbaren  Substanzcn  im  tierischen  :Matcrial  nebst  der 
Kritik  einiger  gebriiuchlichen  Methoden,  I,  Biochem.  Ztschr.  1908,  viii,  212. 
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ous  extraction  apparatus.  This  explains  why  the  Rosenfeld  method  and  its  modifi- 
cations obtain  higher  yields  of  fat  than  other  methods.  The  Rosenfeld  method, 
however,  is  the  best  one  yet  devised  to  estimate  the  relative  proportion  of  neutral 
fat,  fatty  acids  and  soaps. 

Folin  and  Wentworth^"  criticize  this  method  because  they  have  observed  that 
prolonged  chloroform  extraction  brings  away  materials  with  a  distinct  fecal  odor, 
and  they  say  that  the  best  method  for  extraction  is  that  which  takes  out  the 
smallest  amount  and  not  that  which  extracts  the  largest  amount.  They  have 
devised  a  method  which  apparently  has  many  advantages  over  the  Eosenfeld 
method.     It  is  briefly  as  follows: 

One  gram  of  very  finely  powdered  feces  is  weighed  into  a  fat-free  paper  cap- 
sule, placed  in  an  extraction  apparatus  and  boiled  twenty  hours  with  an  ethereal 
hydrochloric  acid  solution.  The  ether  is  then  distilled  off  and  with  it  goes  the 
hydrochloric  acid.  A  low  boiling  petroleum  ether  (Ligroin)  is  added  and  allowed 
to  stand  over  night.  This  solution  is  filtered  the  next  day  into  a  weighed  beaker 
and  dried  at  a  temperature  of  95  C.  for  five  hours.  It  is  then  dried  and  weighed 
as  neutral  fat  and  fatty  acids.  The  next  step  is  a  new  departure  in  chemistry, 
according  to  Folin  and  Wentworth,  and  is  very  important.  The  fat  is  dis- 
solved in  benzol,  .5  per  cent,  alcoholic  phenolphthalein  added  and  it  is  heated 
almost  to  boiling.  It  is  then  immediately  titrated  against  N/10  sodium  alcoholate 
(made  by  dissolving  2.3  gm.  metallic  sodium  in  one  liter  absolute  alcohol  and 
standardized)  ;  1  c.c.  of  this=28.4  m.gm.  stearic  acid.  This  method  of  titration 
undoubtedly  has  a  great  advantage  over  all  that  have  been  devised  thus  far. 

SAPONIFICATION  METHOD 

Lieberman-Szekely  described  a  method  of  determining  the  fat  in  the  stool  by 
first  saponifying  it  and  then  splitting  with  acid  and  extracting  with  ether.  This 
extract  was  purified  with  petroleum  ether.  This  method  does  not  estimate  the 
fat  in  the  stool,  but  all  the  higher  non-volatile  fatty  acids  in  various  com- 
binations; and  according  to  Kumagawa-Suto  the  fat  may  be  reckoned  from  this 
by  multiplying  by  the  factor  1.046. 

Kumagawa  and  SutoV°  method  gives  the  highest  results  of  all  methods  and 
bas  been  controlled  by  very  accurate  and  painstaking  experiments.  It  is  as  fol- 
lows: 

Two  to  5  gm.  of  powdered  feces  are  mixed  in  a  beaker  with  25  c.c.  5  per  cent. 
NaOH(20XaOH  in  100  c.c.)  and  heated  two  hours  over  a  water  bath.  The 
beaker  should  be  covered  with  a  watch  glass  during  this  process.  During  the 
saponification  the  mixture  is  stirred  now  and  then  with  a  glass  rod.  After  about 
ten  minutes  the  powder  dissolves  and  there  are  small  flocculi  left  behind.  After 
about  two  hours,  the  solution  is  transferred,  still  hot,  into  a  hermetically  closed 
separating  funnel  with  a  capacity  of  250  c.c.  The  beaker  is  washed  two  or  three 
times  with  about  5  c.c.  warm  water.  Next  the  solution  is  acidified  with  30  c.c. 
20  per  cent.  H3SO4.  After  cooling  well  70  to  100  c.c.  ether  is  added  and  shaken 
well.  A  precipitate  remains  between  the  layers  of  solution.  The  clear  water  is 
decanted  after  separation.  Then  the  browTi  colored  ether  is  carefully  decanted 
into  a  beaker.  The  funnel  with  the  precipitate  is  washed  twice  with  ether;  it  is 
then  dissolved  and  shaken  again  with  30  to  50  c.c.  ether  and  to  that  is  added  the 
strongly  acid  water  of  the  first  shaking,  and  it  is  again  well  shaken.  The  reac- 
tion is  then  acid  and  the  remaining  fatty  acid  is  dissolved  in  the  ether.  These 
ether  extracts  are  united,  evaporated  and  again  taken  up  with  absolute  ether, 
filtered  through  asbestos  and  evaporated.  This  extract,  which  contains  coloring 
matter,  fatty  acid,  lactic  acid  and  other  components,  is  heated  at  50  C.  first  and 
extracted  with  petroleum  ether.  If  this  solution  is  milky  it  is  allowed  to  stand 
one  hour  and  then  filtered  through  asbestos,  dried  at  50  C.  and  weighed.  More 
detail  concerning  this  method  may  be  obtained  by  referring  to  Kumagawa  and 
Suto's  original  article  in  which  there  is  a  vast  amount  of  experimental  data  and 
criticism  of  other  methods.     In  it  the  bibliography  concerning  the  extraction  of 


50.  Folin  and  Wentworth:  Determination  of  Fat  and  Fatty  Acid,  Jour.  Biol. 
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fat  from  the  animal  tissue  is  very  complete.  These  findings  have  been  sub- 
stantiated by  Inaba." 

Bahrdt,  Edelstcin,  Langstein  and  Welde°*  have  used  a  new  method  for  the 
quantitative  estimation  of  the  free  volatile  fatty  acids  in  the  feces.  This  method 
is  based  on  a  metliod  by  W.  Steinkepf  which  used  vacuum  distillation  and  steam 
for  extraction.     The  method  in  brief  is  as  follows: 

A  weighed  amount  of  fresh  feces  was  distilled  in  a  temperature  of  60  C. 
for  two  hours,  with  steam  drawn  through  on  the  one  side  by  a  vacuum  on  the 
other.  The  distillate  is  titrated  against  N/IO  sodium  hydrate,  with  plienolphtha- 
lein  as  an  indicator.  The  am.ount  of  acid  present  is  estimated  in  terms  of  decinor- 
mal  acid.  The  temperature  of  the  water  bath  during  the  whole  distillation  should 
be  60  C.  Generally  the  distillation  goes  well  if  there  are  600  to  900  c.c.  distillate 
in  one  hour.  The  original  article  should  be  consulted  for  detail  of  the  method 
and  the  apparatus  necessary. 

This  brief  description  of  the  newer  methods  of  fat  and  fatty  acid  extraction 
has  been  added  so  that  those  who  have  a  desire  to  commence  metabolism  work 
on  babies  will  be  able  to  choose  for  themselves  and  go  back  to  the  original 
sources.  I  feel  that  the  last  word  has  not  been  said,  and  that  it  is  necessary  to 
extract  all  feces,  both  by  the  Kumagawa  and  Suto  method,  and  by  some  modifi- 
cation of  the  Rosenfeld  method.  The  method  offered  by  Folin  and  Wentworth  is 
still  in  the  experimental  stage  and  the  writers  are  "now  working  to  perfect  it." 

311  Beacon  Street. 

BIBLIOGRAPHY 

The  following  additional  references  cover  as  many  of  the  important  works 
on  this  subject  as  possible,  without  making  it  unwieldy.  An  attempt  has  been 
made  to  give  only  those  references  which  are  up  to  date  and  have  stood  the 
test  of  time. 

Abderhalden,  E.,  and  Brahm,  D. :  1st  das  am  Aufbau  der  Korperzellen  be- 
teiligte  Fett  in  seiner  zusammensetzung  von  der  Art  des  aufgenommenen  Xah- 
rungsfettes  abhlingig?     Ztschr.  f.  physiol.  Chem.  Strass.,   1910,  Ixv,  330. 

Adler,  Max:  Contributions  to  the  Question  of  Fat  Absorption  under  Patho- 
logical Conditions  in  Men  and  Animals,  Ztschr.  f.  klin.  Med.,  66,  p.  302. 

Amberg,  S.,  and  Morrill,  P.:  A  Study  of  the  Metabolism  of  a  Breast-fed  Infant 
with  Special  Reference  to  the  Ammonia  Co-efficient.  Proc.  Am.  Soc.  Biol.  Chem., 
1908,  p.  35. 

Ballantyne:  Quoted  by  Savonnat,  Arch,  de  Med.  des  Enf.,  1906,  xi,  No.  1. 

Bendix:  Ein  Stoffwechselversuch  beim  atrophischen  Saugling,  Engelmann's 
Arch.,  1899   (Suppl.),  p.  206. 

von  Bergmann,  S.,  and  Reicher,  K. :  Zur  Pary'schen  Hypothese  der  Fettbil- 
dung  in  der  Darmwand,  Ztschr.  f.  exp.  Path.  u.  Therap.,  Berl.,  1908-1909,  v,  742. 

Biedert:   Kindererniihrung  im  Siiuglingsalter,  ed.  4,  Stuttgart,  1900. 

Biernatzki:  Ueber  den  Einfiuss  der  iiberfetteten  Nahrung  auf  den  Magendarm- 
kanal  und  den  Stoffwechsel,  Zentralbl.  f.  Physiol,  u.  Path.,  1907,  X.  F.  2,  p.  401. 

Birk:  Ueber  den  Magnesiumumsatz  des  Siiuglings,  Jahr.  f.  Kinderh.,  1907, 
Ixvi,  300;  Untersuchungen  iiber  den  Einfiuss  des  Phosphorlebertrans  auf  den 
Mineralstoffwechsel  gesunder  und  rachitischer  Siluglinge,  Monatschr.  f.  Kinderh., 
1908,  vii,  450. 

Blauberg:  Experimentelle  und  kritische  Studien  iiber  Sauglings  feces,  Berlin, 
Hirschwald,  1897. 

Boldyreff:  Ueber  den  selbstiindigen  und  kiinstlich  hervorgerufenen  Uebergang 
von  Pancreassaft  in  den  magen  und  iiber  die  Bedeutung  dieser  Erscheinung  fiir 
die  praktische  Medizin,  Zentralbl.  f.  Physiol,  u.  Path.,  1908,  N.  F.  3,  p.  209. 

Budin:     The  Nursling,  Caxton  Pub.  Co.,  London,  1907. 


51.  Inaba:  Biochem.  Ztschr.,  1908,  viii,  352. 

52.  Bahrdt,  Edelstein,  Langstein  and  Welde:  Untersuchung  uber  die  Patho- 
genese  der  Verdauungsstorungen  im  Sauglingsalter,  Ztschr.  f.  Kinderh.,  1910, 
i,  Xo.  2,  139. 


188  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

Camerer,  Sen.:  Das  Energiegesetz  in  der  Menschlichen  Physiologic,  Jahrb.  f. 
Kinderh.,  1907,  Ixvi,  129. 

Camerer,  jun. :  Untersuchung  uber  die  Ausscheidung  des  Milchfettes,  Verhandl. 
d.  Gesellsch.  f.  Kinderh.,  1906,  p.  135. 

Camus,  J.,  and  Nicloux:  Contribution  h  l'6tude  de  la  digestion  des  graisses 
dans  les  differentes  segments  du  tube  digestif,  Compt.  rend.  Soc.  de  biol.,  1910, 
Ixviii,  619:  Abstr.  in  Chem.  Abstracts,  1910,  iv.  No.  17;  Digestion  intra-gastrique 
des  graisses  sans  I'influence  de  la  lipasgidine.  Compt.  rend.  Soc.  de  biol.,  1910, 
Ixviii,  680. 

Chacuet:   Eecherches  sur  I'absorption  des  graisses,  etc..  These  de  Paris. 

Cohnheim:   Physiologic  der  Verdauung,  in  Nagel's  Handb.  d.  Physiol.,  ii,  516. 

Cohnheim,  0.,  and  Dreyfuss,  S.  L. :  Zur  Physiologic  und  Pathologic  der 
Magenverdauung,  Ztschr.  f.  physiol.  Chem.,  1908,  Iviii,  50. 

Connstcin:  Ueber  fermentative  Fettspaltung.  Asher-Spiro,  Ergebn.  d.  Physiol., 
1904,  i,  194. 

Croner,  W. :  Vcrsuche  iiber  Resorption  von  Fetten  im  Diinndarm,  Biochem. 
Ztschr.,   1910,  xxiii,  97. 

Czerny:  Ueber  die  Bezichungen  zwischen  Mastung  und  skrofulosen  Hautaffec- 
tionen,  Monatschr.  f.  Kinderh.,  1904,  ii,  57;  Die  Exudative  Diathese,  Jahrb.  f. 
Kinderh.,  1905,  Ixi,  198. 

Dormeyer,  C:  Die  quantitative  Bestimmung  von  Fetten,  seifen  und  Fettsau- 
ren  in  thierischen  Organen,  Pfliiger's  Arch.,  1897,  Ixv,  90. 

Emmett:  The  Determination  of  Fatty  Matter  in  Normal  Feces  by  Ether  and 
Carbon.     Tetrachlorid.  Jour.  Am.  Chem.  Soc,  June,  1909,  p.  693. 

Engcl:  Ueber  das  Fett  der  Frauenmilch,  Ztschr.  f.  phys.  Chem.,  1905,  xliv, 
354;  Zur  Secretions  physiologic  des  Milchfettes,  Med.  Klinik,  1905,  No.  24. 

Engel:  Nahrungsfett  und  Milchfett.  Verhandl.  d.  Gesellsch.  f.  Kinderh.  in 
MeranT  190^3,  No.  22. 

Engel:  Zur  Kenntnis  der  Magensaftsekretion  beim  Silugling,  Arch.  f.  Kin- 
derh., °1908,  xlix,  16. 

Engel  and  Plauth:  Art  und  Menge  des  Fettes  in  der  Nahrung  Stillendcr 
Frauen  und  die  Wirkung  seiner  Entziehung  auf  das  Milchfett,  Miinchen.  med. 
Wchnschr.,  1906,  p.   1158. 

Faust  and  Talquist:  Ueber  die  Ursachen  der  Bothryocephalusanamic, 
Schmicdeberg's  Arch.,   1907,  Ivii,  380. 

Faust  and  Schmincke:  Ueber  chronische  olsaurevcrgiftung,  Schmicdeberg's 
Arch-,  1908,  p.  171 ;   Festschrift  fiir  Schmiedeberg. 

Finizio,  S. :  Sulla  digestione  gastrica  dei  grassi  nel  lattante.  Pediat.,  Napoli, 
1910,  q.  s.,  viii,  1-24;  Ecv.  in  Jahrb.  f.  Kinderh.,  April,  1910,  503. 

Finkelstein:  Zur  diatctischen  Behandlung  des  konstitutionellen  Sauglings- 
ekzms,  Med.  Klinik,   1907,   1098. 

Frank:  Zur  Lehre  von  der  Fettresorption,  Ztschr.  f.  Biol.,  1898,  xxxvi,  568. 

Freund,  W. :  Bemerkungcn  zu  der  Arbeit  von  P.  Eeyler  iiber  den  Fettgehalt 
der  Frauenmilch.  Jahrb.  f.  Kinderh.,  1905,  Ixi,  900;  Zur  Wirkung  der  Fettdar- 
reichung  auf  den  Sauglingsstoffwechsel,  Jahrb.  f.  Kinderh.,  1905,  N.F.,  Ixi,  36; 
jNIilchniihrschaden  und  Fettresorption.  Vortrag  auf  der  Dresdner  Tagung  der 
freien  Verseining  fiir  wissenschaftliche  Padiatrie,  Ref.  Monatsch.  f.  Kinderh., 
1908,  vi,  54;  Sauren  und  Basen  im  Urin  kranker  Siiuglinge.  Monatschr.  f.  Kin- 
derh., 1903,  i,  230;  Zur  Kenntnis  des  Fet  und  Kalkstoffwechsels  im  Sauglings- 
alter,  Biochem.  Ztschr.,  1909,  xvi,  453. 

Friedenthal:  Ueber  die  Permeabilitiit  der  Darmwandung,  etc.,  Engelmann's 
Arch.,  1902,  149  and  Supp.,  449. 

Gilkin,  W. :  Untersuchungen  zur  Methode  der  Fettbestimmung  im  thierischen 
Material,  Pfliiger's  Arch.,  1903,  xcv,  107. 

■  Gillet:  Le  trouble  de  la  secrgtion  pankreatigue  chez  les  enfants.  Quoted  by 
Czerny-Steinitz  in  Von  Noorden's  Handbook,  Pathology  of  Metabolism,  iii,  833. 
W.  T.  Keener  &  Co.,  Chicago,  1909. 


/'.    B.    TALBOT  189 

Glaessncr  and  Singer:  The  Liver  in  Respect  lo  Absorption  of  Fat,  Med.  Klin., 
1909,  No.  51,  1917. 

Grosser:  Der  Chemismus  bei  Pylorusstenose,  Monatschr.  f.  Kinderh.,  vii,  106. 

Hall,  Walker:  Examination  of  Fat  in  Feces,  Canadian  Pract.  and  Rev., 
March,  1908. 

Hamburger,  H.  J.:  Sind  es  ausschliesslich  die  Chylusgefasse  welche  die  Fett- 
resorption  besorgen,  Engelmann's  Arch.,  1900,  554. 

Hamsik,  A.:  Reversible  Wirkung  der  Darmlipase,  Ztschr.  f.  physiol.  Chem., 
1909,   ix,    1. 

Hartley,  P.:  On  the  Nature  of  Fat  Contained  in  the  Liver,  Kidney  and  Heart, 
Jour.  Physiol.,  1907,  xx.xvi,   17;   Jour.  Physiol.,  1909,  xxxviii,  353. 

Hartley  and  Mavrogordato :  Fat  in  Normal  and  Pathological  Livers,  Jour. 
Path.  Bact.,  1908,  xii,  371. 

Hecht:  Ueber  das  Verhalten  der  Eiweiss  und  Fett  Spaltenden  Fermente  im 
Sauglingsalter,  Wien.  klin.  Wchnschr.,  1908,  1551 ;  Untersuchungen  iiber  die  Fett- 
resorption  auf  Grund  der  chemischen  Zusammensetzung  der  Fette,  Jahrb.  f.  Kin- 
derh., 1905,  Ixii,  612;  Vorschlag  einer  klinischen  Priifung  der  Fettresorption, 
Wien'.  klin.' Wchnschr.,  1907,  No.  17;  Ueber  die  Bedeutung  der  Seifenstiihle  im 
Sauglingsalter.  Munchen.  med.  Wchnschr.,  1908,  1010;  Das  Verhalten  der  Fett- 
siiurebildung   im    Darminhalt   des    Sauglings,   Munchen.    med.    Wchnschr.,    1910, 

Ivii,  62. 

Heinsheimer:  Experimentelle  Untersuchungen  uber  fermentative  fettspaltung 
im  Magen.    Deutsche  med.  Wchnschr.,  1906,  p.  1194. 

HeiThner  and  Rubner:  Die  natiirliche  Ernilhrung  eines  Sauglings,  Ztschr.  f. 
Biol.,  1898,  xxxvi,  p.  1 ;  Die  kunstliche  Ernilhrung  eines  normalen  und  eines  atro- 
phischen  Sauglings,  Ztschr.  f.  Biol.,  1899,  xxxviii,  p.  315. 

Hoffmann,  E.:  Ueber  mikroskopische  Filcesuntersuchungen,  Monatschr.  f. 
Kinderh.,  1907,  vi,  p.  662;  Fermentuntersuchungen  und  Fettresorption  beini  Siiug- 
ling,  Jahrb.  f.  Kinderh.,  1910,  xxii,  280. 

^Howland:   Fat  Incapacity  in  Infants  and  Children,  Arch.  Pediat.,  1908,  xxv, 

225. 

Hiissy:  Zur  Kenntniss  der  Acidosis  im  Kindesalter,  Zentralbl.  f.  d.  ges.  Phy- 
siol, u.  Path.  d.  Stoffwechsels,  N.  F.,  1906,  p.  1. 

Ibrahim,  J.:  Zur  Verdauungsphysiologie  des  menschlichen  Neugeborenen. 
Ztschr.  f.  physiol.  Chem.,   1910,  Ixiv,  95. 

Jakobson,  G.:  Graisses  neutres  et  acides  gras  dans  les  selles  des  nourissons, 
Compt.  rend.  Soc.  de  biol.,  1909,  Ixvii,  145. 

Jackie:  Ueber  die  Zusammensetzung  der  menschlichen  Fette,  Ztschr.  f.  phy- 
siol. Chem.,  1902,  xxxvi,  52. 

Joannovies  and  Pick:  Role  of  the  Liver  in  Resorption  of  Fat,  Wien.  klin. 
Wchnschr.,  xxiii,  673. 

Johannessen  and  Wang:  Studien  iiber  die  Ernahrungs  physiologic  des  Saug- 
lings, Ztschr.  f.  physiol.  Chem.,  1898,  xxiv,  482. 

Loevenhart:  On  the  Relation  of  Lipase  to  Fat  Metabolism  Lipogenesis,  Am. 
Jour.  Phvs.,  1902,  vi,  331. 

Keller:  Phosphor  imd  Stickstoff  im  Siiuglingsorganismus,  Arch.  f.  Kinderh., 
1900,  xxix,  1;  Fettunsatz  und  Acidose,  Monatschr.  f.  Kinderh.,  1903,  i,  234: 
Zur  kenntnis  der  Gastroenteritis  im  Sauglingsalter,  II  Mitt.  Ammionakausschei- 
dung,  Jahrb.  f.  Kinderh.,  N.  F.,  xliv,  25. 

Knopf elmacher:  Untersuchungen  iiber  das  Fett  im  Sauglingsalter  und  uber 
das  Fettsklerem,  Wien.  klin.  Wchnschr.,  1897,  228;  Die  Ausscheidung  fliissiger 
Fette  die  Faeces  und  die  Resorption  des  Milchfettes  bei  Kindern,  Wien.  klin. 
Wchnschr.,  1897,  695. 

Knopfelmacher  and  Lehndorf:  Das  Hautfett  im  Sauglingsalter,  Ztschr.  f. 
Exper.  Path.  u.  Therap.,  1906,  ii,  133. 

Ivrause,  P.:  Lipiimie  im  Coma  diabeticum,  Verhandl.  d.  Kongresses  f.  inn. 
Med.,  Miinchen,  1906,  xxiii,  521. 


190  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

Lange  and  Berend:  Stoffwechselversuche  an  dyspeptischen  Sauglingen,  Jahib. 
f.  Kiuderli.,  1897,  xliv,  339. 

Langstein  and  Lempp :  Die  Bedeutung  des  Fettes  f iir  die  Verdauung  der  Milch- 
eiweisskorper,  Monatsch.  f.  Kinderh.,  1907-8,  vi,  55. 

Langstein  and  Meyer:  Die  Acidose  im  Kindesalter,  Part  I,  Jahrb.  f.  Kinderh., 
1905,  Ixi,  454;  Part  11,  Jahrb.  f.  Kinderh.,  1906,  Ixiii,  30;  Siiuglingserniihrung 
und  Siiuglingsstoffwechsel,  Ein  Grundriss  fiir  den  praktischea  Arzt,  Wiesbaden, 
1910. 

Langstein  and  Steinitz:  Zucker  und  Lactaseausscheidung  beim  magendarm- 
kranken  Siiugling,  Hofm.  Beitr.,  1905,  vii,  575. 

Langstein  and  Xiemann:  Ein  Beitrag  zur  Kenntniss  der  StoflFwechselvor- 
gange  in  den  ersten  vierzebn  Lebenstagen  normaler  und  friihgeborener  Sauglinge, 
Jahrb.  f.  Kinderh.,  1910,  Ixxi,  604. 

Laves:  Untersuchung  des  Fettes  der  Frauenmilch,  Ztschr.  f.  physiol.  Chem., 
1894,  xix,  369. 

Leathes,  J.  B. :  Functions  of  the  Liver  in  Relation  to  Metabolism  of  Fats, 
Lancet,  London,  1909,  clxxvi,  594. 

Leathes  and  Wedell:  Desaturation  of  Fatty  Acids  in  the  Liver,  Jour,  of 
Physiol.,   1909,  38  Proc.,  xxxviii  and  xl. 

Lehndorf:  Ueber  das  Magenfellpolster  der  Sauglinge,  Jahrb.  f.  Kinderh., 
1907,  Ixvi,  286. 

Lewinsky:  Die  gewinnung  des  Pankreassekretes  au3  dem  Magen  und  ihre  diag- 
nostische  Verwertbarkeit,  Deutsch.  med.  Wchnschr.,  1908,   1582.' 

Liebermann  and  Szekely:  Eine  neue  Methode  der  Fettbestimmung  in  Futter- 
mitteln,  Fleisch,  Koth,  etc.,  Pfliiger's  Arch.,  1898,  Ixxii,  360. 

Litmanowicz  and  Miiller:  Ueber  das  Verhalten  des  Ptyalins  unter  normalen 
und  krankhaften  Bedingungen,  Zentralbl.  f.  d.  gesanite  Phys.  u.  Path.  d.  Stoflf- 
wechsels,  1909,  No.  3. 

London:  Zum  Chemismus  der  Verdauung  im  tierischen  Korper  VII  Mitteil. 
Ein  reiner  Pylorusfistelhunde  und  die  Frage  iiber  gastrolipase.  Ztschr.  f.  physiol. 
Chem.,  1906-1907,  1,  125;  ibid.  1909,  Ix,  191;  Zum  Studiura  der  allmahlichen  Fort- 
bewegung  Verdauung  und  Resorption  der  Eiweisstoflfe,  Fette,  und  Kohlenhydrate 
bei  einzelner  Darreichung  und  bei  der  Darreichung  in  verschiedenen  Kombina- 
tionen,  Ztschr.  f.  physiol.  Chem.,  1909,  Ix,  194. 

Magnus-Levy:  Die  Acetonkorper.  Argebn.  d.  inn.  Med.  und  Kinderh.,  1908,  i, 
352. 

Meyer,  L.  F. :  Beitrag  zur  Kentness  der  Untersehiede  zwischen  natiirlicher 
und  kiinstlicher  Erniihrung,  Verhand.  d.  Gesellsch.  f.  Kinderh.,  1906,  122;  Zur 
Kenntniss  des  Mineralstoffwechsels  im  Siiuglingsalter,  Biochem.  Ztschr.,  1908,  xii, 
422;  Zur  Kenntniss  des  Stoffwechsels  bei  der  alimentaren  Intoxikation,  Jahrb,  f. 
Kinderh.,  1907,  Ixv,  585;  Zur  Kenntniss  der  Acetonurie  bei  den  Infectionskrank- 
heiten  der  Kinder,  Jahrb.  f.  Kinderh.,  1905,  Ixi,  438;  Saltzstoffwechsel  beim  nor- 
malen und  ekzematosen  Siiugling,  Monatschr.  f.  Kinderh.,  1908-9,  vii,  104;  Die 
Bedeutung  der  Mineralsalze  bei  den  Erniihrungs  Storungen  des  Siiuglings,  Jahrb. 
f.  Kinderh.,   1910,  Ixxi,  1. 

Moll:  Fat  Content  of  the  Mucus  Membrane  of  the  Small  Intestine  During 
Absorption  of  Fat,  Zentralbl.  f.  Physiol.,  1909,  xxiii,  290. 

Monges,  J.:  Soap  in  Feces,  Compt.  rend.  soc.  de  biol.,  1909,  Ixrs'ii,  596. 

Mottram,  V.  H. :  Fatty  Infiltration  of  the  Liver  in  Hunger,  Jour.  Physiol., 
1909,  xxxviii,  281;  A  Method  of  Fatty  Acid  Extraction,  Jour.  Physiol.,  1910,  xl, 
122. 

Miiller,  Erich:  Beitrag  zur  Frage  der  natiirlichen  Nutzstoflfe  der  Frauenmilch, 
Berl.  klin.  Wchnschr.,  1908,  No.  22. 

Munk,  I.:  Ueber  Darmresorption  nach  Beobachtungen  an  einer  Lymphfistel 
Menschenj  Arch.  Anat.  Physiol.  (Physiol.  Abth.),  1890,  376:  Zur  Lehre  von  der 
Spaltung  und  Resorption  der  Fette,  Arch.  Anat.  Physiol.  (Phvsiol.  Abth.),  1890, 
581. 


F.    B.    TALBOT  191 

Neumann,  Julius:  Ueber  Beeinflussung  der  tryptischen  Verdauung  durch  Fett- 
stoffe,  Berl.  klin.  Wchnschr.,  1908,  No.  46,  20CC. 

Neisser  and  Briuining:  Ueber  Verdauungslipiimie,  Ztschr,  f.  oxp.  Path.  u. 
Therap.,  1907,  iv,  747. 

Neumann,  J.:  Zur  Theorie  der  Schadigung  magendarmkrankcr  Siluglinge 
durch  fetthaltige  Erniihrung,  Arch.  f.  Kinderh.,  1909,  1,  45;  Ueber  Beeinflussung 
der  tryptischen  Verdauung  durch  Fettstoffe;  Berl.  klin.  Wchnschr.,  1908,  xlv, 
206G. 

Noll,  A.:  Ueber  Fettsynthese  im  Darmepithel  des  Frosches  bei  der  Fettresorp- 
tion.  Arch.  f.  Physiol.,  1908,  Suppl.,  145. 

Von  NoordenT  Handbook  of  Pathology  of  Metabolism,  Eng.  Ed.  published  by 
W.  T.  Keener  &  Co.,  Chicago,  1907. 

Oppel,  A.:  Lehrbuch  der  vergleichenden  mikroskopischen  Anatomie,  1897,  ii; 
Verdauungs-Apparat,  Ergebn.  d.  Anat.  u.  d.  Entwick.,  1902,  xii,  61. 

Orgler:  Der  Eiweissstoffwechsel  des  Siiuglings,  Ergebn.  der  inn.  Med.  u.  Kin- 
derh., 1908,  ii,  464;  Beitriige  zur  Lehre  von  Stickstoffwechsel  im  Siiuglingsalter, 
Monatschr.  f.  Kinderh.,  1908,  x,  135;  Ueber  Entfettungskuren  im  Kindesalter, 
Jahrb.  f.  Kinderh.,  1905,  Ixi,  106. 

Overton :  Ueber  den  Mechanismus  der  Resorption  und  Sekretion,  Nagel's  Hand- 
buch  der  Physiol.  II,  890. 

Pfluger:  '  Die  Resorption  der  Fette  vollzieht  sich  dadurch,  das  sie  in  wils- 
serige  Losung  gebracht  werden,  Pfliiger's  Arch.,  Ixxxvi,   1. 

Philips,  F. :  Dextrinisiertes  und  nicht  dextrinisiertes  Mehl  in  der  Siiuglings- 
niihrung,  Monatschr.  f.  Kinderh.,  6,  1908,  vi,  26. 

Plant,  0.  H.:  Absorption  of  Fat  from  an  Isolated  Loop  of  Small  Intestine  in 
Healthy  Dogs,  Am.  Jour.  Physiol.,   1908,  xxiii,  65. 

Raczynski:  Die  saure  Dyspepsie  der  Brustkinder,  Przeglad  lekarski,  1902,  Nos. 
26-29;  Ref.  in  Monatschr.  i.  Kinderh.,  1903,  i,  30;  Dyspepsia  Intestinalis  Acida 
Lactorum,  Wien.  klin.  Wchnschr.,   1903,  342. 

Radnitz:  Sammelreferat  iiber  die  Arbeiten  aus  der  Milchchemie,  Monatschr. 
f.  Kinderh.,  1903-4,  ii,  422;  ibid.  1905-6,  iv,  258. 

Reyber:  Ueber  den  Fettgehalt  der  Frauenmilch,  Jahrb.  f.  Kinderh.,  1905,  Ixi, 
601;  Beitrag  zur  Frage  nach  dem  Nahrungs-  und  Energiebediirfniss  des  naturlich 
ernahrten  Sauglings,  Jahrb.  f.  Kinderh.,  1905,  Ixi,  553. 

Rietschel:  Ueber  die  Lipase  im  Magensaft  des  Saugenden  Tieres,  Monatschr. 
f.  Kinderh.,  1907-8,  vi,  333. 

Rosenberg:  Zur  Physiologic  der  Fettverdauung,  Arch.  f.  Physiol.,  1901,  Ixxxv, 
152. 

Rosenfelt:  Zu  den  Grundlagen  der  Entfettungsmethoden,  Berl.  klin.  Wchnschr., 
1899,  665;  Fettbildung  bei  Asher-Spiro,  Ergebn.  d.  Physiol.  1902,  ii,  I  Abteil., 
651;  Fettbildung  bei  Asher-Spiro,  Ergebn.  d.  Physiol.,  1903,  iii,  50  Abteil.;  Zur 
Methodik  der  Fettbestimmung,  Centr.  f.  Inn.  Med.,  1900,  xxi,  833. 

Rothberg:  Ueber  den  Einfiuss  organischer  Nahrungskomponenten  (Eiweiss, 
Fett,  Kolehydrate)  auf  den  Kalkumsatz  kiinstlich  geniihrter  Siiuglinge,  Jahrb. 
f.  Kinderh.,  1906,  Ixvi,  69. 

Rousselet:  Intestinal  Chemism  of  the  Alimentary  Fats.  Jour.  Pharm.  Chem., 
XXX,  60. 

Rubner:  Die  Gesetze  des  Energieverbrauchs  bei  der  Ernahrung,  Leipzig  and 
Wien,   1902;    Beitriige  zur  Ernahrung  im  Knabenalter,  Berlin,   1902. 

Salge:  Ein  Beitrag  zur  Bakteriologie  des  Enterokatarrh,  Jahrb.  f.  Kinderh., 
1904,  ILx,  399. 

Sarvonnat:  Etude  chimique  et  histologique  du  scl6r^me  du  nouveau-n6.  La 
Tribune  m6d.,  Sept.  21,  1907;  Sur  un  cas  de  Scl6reme  des  Nouv€au-n§s.  Arch,  de 
M6d.  des  Enf.,  1906,  ix,  No.  1. 

Schkarin:  Beitriige  zur  Kenntnis  des  SiiuglingsstofTwechsels  bei  Infections- 
krankheiten.  Arch.  f.  Kinderh.,  1901,  xli.  Parts  1  and  2. 

Schlossman:  Weiteres  zur  Frage  der  Naturlichen  Siiuglingsernahrung,  Arch, 
f.  Kinderh.,  1902,  xxxiii,  338. 


192  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

Selter:  Nahrungsreste  in  den  Siiuglings  faces,  Zentralbl.  f.  Physiol,  u.  Patli., 
1907,  N.  F.  ii„  609. 

Scbelbe:  Absorption  of  Fat  by  Infants,  Miinchen.  med.  Wchnschr.,  190S,  489. 
Schlesinfer:  Disturbance  of  Fat  Absorption  and  Its  Relation  to  the  Excretion 
of  Calcium,  Magnesium  and  Ammonia,  Ztsclir.  f.  klin.  Med.,  1904,  Iv,  214. 

Schlossmann,  A.:  Beitriige  zur  Physiologie  der  Erniihrung  des  Sauglings, 
Verhandl.  d.  Versamml.  d.  Gesellsch.  f.  Kinderh.,  deutsch.  Naturf.  u.  Aerzte 
(1909),  Wiesb.,  1910,  67. 

Shaw  and  Gilday:  A  Study  of  the  Absorption  of  Fats  in  Infants,  Brit.  Med. 
Jour.,  1906,  Xo.  2,  932. 

Siegert:  Ueber  das  Verhalten  der  festen  und  fiussigen  Fettsauren  im  Fett  des 
Neugeborenen  und  des  Sauglings,  Hofm.  Beitr.,  i,  183. 

Sommerfield:  Zur  Kenntnis  der  Magensaftsekretion  nebst  einigen  Bemerkun- 
gen  iiber  Speichelsekretion,  Arch.  f.  Kinderh.,  1908-9,  xlix,  1. 

Soxhlet:  Die  Erzeugung  fettreicher  milch,  Ref.  Malys  Jahresb.  d.  Tierschemie, 
1896,  No.  2. 

Steinitz:  Zur  Kenntnis  der  chronischen  Ernahrungsstorungen  der  Sauglunge, 
Jahrb.  f.  Kinderh.,  1902,  Ivii,  689;  Ueber  den  alimentiiren  Einfluss  des  Fettes 
auf  die  renale  ammoniakausscheidung,  Zentralbl.  f.  inn.  Med.,  1904,  No.  3. 

Steinitz  and  Weigert:  Ueber  den  Einfluss  einseitiger  Erniihrung  mit  Kolehy- 
draten  auf  die  chemische,  Zusammensetzung  des  Siiuglingskorpers,  Hofm.  Beitr., 
vi,  206;  Ueber  die  chemische  Zusammensetzung  eines  ein  Jahr  alten  atrophischen 
und  rachitischen  Kindes,  Monatschr.  f.  Kinderh.,   1905-6,  iv,  1. 

Teireira  de  Mattos:  Die  Buttermilch  als  Sauglingsnahrung,  Jahrb.  f.  Kinderh., 
1902,  Iv,  1. 

Terrione,  E.  F.:  Zur  Kenntniss  der  Fettspaltung  durch  Pankreassaft, 
Biochem.  Ztschr.,  1910,  xxiii,  404. 

Thiemich:  Ueber  die  Herkunft  des  fotalen  Fettes,  Zentralbl.  f.  Physiol.,  xiii, 
850;  Jahrb.  f.  Kinderh.,  Ix,  174;  Zur  Kenntnis  der  Fette  im  Sauglingsalter  und 
der  Fettleber  bei  Gastroenteritis,  Ztschr.  f.  physiol.  Chem.,  1898-9,  xxvi,  189. 

Tobler:  Ueber  die  Verdauung  der  Milch  im  Magen,  Ergebn.  d.  inn.  Med.  u. 
Kinderh.,  1908,  i,  288. 

TschernoflF:  Ueber  sogenannte  Fettdiarrhoea  nach  Demme  und  Dr.  Biedert, 
Jahrb.  f.  Kinderh.,  1885,  xxii,  1. 

Ufi'elmann:  Ueber  den  Fettgehalt  der  Faeces  gesunder  Kinder  des  ersten 
Lebensjahres  und  iiber  die  Ausnutzung  des  Fettes  Seitens  derselben  bei  Ver- 
schiedener  Erniihrung,  Arch.  f.  Kinderh.,  1881,  ii,  1. 

Ufl"enheimer:  Die  arbeiten  des  Finkelsteinschen  Schule  iiber  Erniihrungspath- 
ologie  und  Ernahrungs  therapie  des  Siiuglings,  Monatschr.  f.  Kinderh.,  1910,  ix, 
Nor  7,  265. 

Usuki:  Das  Schicksal  des  Fettes  im  Darm  des  Siiuglings  unter  normalen  und 
pathologischen  Verhaltnissen,  Jahrb.  f.  Kinderh.,  July,  1910,  19. 

Volhard:  Ueber  Resorption  und  Fettspaltung  im  Magen,  Miinchen.  med. 
Wchnschr.,  1900,  p.  141;  Ueber  die  Untersuchung  des  Pankreassaftes  beim 
Menschen  und  eine  Methode  der  quantitativen  Trypsin  bestimmung,  Miinchen. 
med.  Wchnschr.,  1907,  p.  403. 

Wegscheider:  Ueber  die  normale  Verdauung  bei  Siiuglingen,  In-Dissert.,  Ber- 
lin, 1875. 

Weigert:  Ueber  den  Einfluss  der  Erniihrung  auf  die  chemische  Zusammen- 
setzung des  organismus,  Jahrb.  f.  Kinderh.,  1905,  Ixi,  178:  Ueber  den  Einfluss  der 
Erniihrung  auf  die  Tuberculose,  Berl.  klin.  Wchnschr.,  1907,  No.  38. 

Wells,  John  W.:  The  Digestibility  of  Fats  and  Oils,  with  Especial  Reference 
to  Emulsions,  Brit.  Med.  Jour.,  1902,*x,  18. 

Wentworth:  Utilization  of  Milk  Fat  by  an  Atrophic  Infant,  Arch.  Int.  Med., 
Oct.  15,  1910. 

Wilson,  G.  E.:  Absorption  of  Fat  in  the  Intestines,  Tr.  Canadian  Inst.,  1906, 
viii,  241. 


THE    BACTERIOLOGY    OF    THE    BLOOD    IN    EARLY    LIFE* 
FRANK  SPOONER  CHURCHILL,  M.D.,  and  CHARLES  P.  CLARK,  M.D. 

CHICAGO 

Medical  literature  is  full  of  reports  of  the  bacteriologic  examinations 
of  the  blood  in  adults,  and  much  valuable  information  has  been  obtained 
therefrom.  Various  infections  have  been  studied  in  this  way :  typhoid, 
pneumonia,  endocarditis,  erysipelas,  osteomyelitis,  and  many  of  the 
obscure  febrile  cases  so  frequently  seen  in  our  hospital  wards.  But  while 
much  work  of  this  nature  has  been  done  among  adults,  we  find  compara- 
tively few  reports  on  this  subject  among  infants  and  children.  In  scarlet 
fever  alone  have  bacteriologic  examinations  of  the  blood  been  made  to 
any  extent. 

Study  of  this  infection  by  Jochmann,^  Baginsk}',  Slavyk,-  Hektoen^ 
and  others,  has  shown  the  presence  of  a  streptococcus,  apparently  identical 
in  its  characteristics  with  the  streptococcus  erysipelatis.  Thus,  Jochmann, 
studying  161  cases  of  scarlet  fever,  found  the  streptococcus  twenty-five 
times.  All  of  these  patients  died,  and  Jochmann,  from  analysis  of  his 
own  cases  and  those  of  other  authors,  comes  to  the  conclusion  that  the 
presence  of  this  organism  in  the  blood  in  scarlet  fever  gives  an  almost 
fatal  prognosis.  Curiously  enough,  however,  neither  Jochmann  nor 
Slavyk  found  the  streptococcus  in  the  foudroyant  cases,  also  invariably 
fatal". 

Aside  from  these  studies  on  scarlet  fever,  reports  on  other  infections 
in  children  are  meager.  Rotch  and  Low*  report  a  series  of  thirty-six  cases 
comprising  a  variety  of  infections,  the  greatest  number  of  any  single  infec- 
tion being  typhoid  (eight).  They  point  out  the  scientific  and  practical 
value  of  taking  blood  cultures  and  urge  a  more  widespread  use  of  this 
method  of  investigation. 

Delestre^  examined  the  blood  in  foi'ty  cases,  the  patients  ranging  in 
age  from  a  few  days  up  to  4  years,  all  suffering  from  infections  likely 
to  prove  fatal.  Thirt3'-two  of  the  forty  died ;  eiglit  recovered.  Among  the 
eight  recoveries  there  was  but  one  infant  showing  an  organism  in  the 
blood,  and  this  organism  was  the  influenza  bacillus.  In  the  fatal  cases, 
thp-  blood  obtained  either  during  life  or  immediately  after  death,  showed 


*From  the  Children's  Memorial  Hospital. 

*Read  at  the  meeting  of  the  American  Pediatric  Society,  Washington,  May, 
1910. 

1.  Jochmann:   Deutsch.  Arch.  f.  klin.  :Med.  100.3,  Ixxviii,  209.  Ztschr.  f.  klin. 
I^red.    1904,  liv,  408. 
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organisms  in  twenty-two,  in  order  of  frequency  as  follows :  streptococcus, 
staphylococcus,  pneumococcus  and  colon  bacillus. 

Delestre  also  examined  the  blood  from  twenty-one  premature  infants ; 
of  these  nineteen  died,  and  fifteen  of  the  fatal  cases  showed  organisms  in 
the  blood,  the  order  of  frequency  being  as  follows :  streptococcus,  colon 
bacillus,  staphylococcus  and  pneumococcus.  The  author  attributes  this 
susceptibility  of  the  newly-born  to  bacteremia,  to  the  extensive  absorbing 
surface  in  the  lungs  and  intestines,  and  regards  these  tracts  as  the  main 
points  of  entry  of  the  bacteria,  though  the  umbilicus,  of  course,  is  another 
vulnerable  point.  He  gives  few  details  in  his  cases,  not  stating  either  the 
clinical  or  anatomic  diagnosis.  The  blood  taken  during  life  was  obtained 
by  an  incision  into  the  skin,  and  he  believes  his  technic  was  so  nearly 
aseptic  that  there  was  no  danger  of  contamination. 

Otten^  reports  a  series  of  250  cases  of  lobar  pneumonia  in  children  up 
to  15  years  of  age,  with  blood-cultures  in  seventy.  He  found  the  pneumo- 
coccus in  nine  of  these  seventy  cases,  13  per  cent.;  of  these  nine,  four 
patients  recovered;  five  died. 

The  paucity  of  studies  on  this  important  subject  in  children  is 
undoubtedly  due  to  the  difficulty  of  obtaining  sufficient  blood  for  examina- 
tion from  this  class  of  patients.  The  veins  of  children  are  so  small  that 
it  is  extremely  difficult  to  get  into  them.  We  have  ourselves  experienced 
this  difficult}'-,  and,  besides  the  cases  reported  below,  have  made  numerous 
but  unsuccessful  attempts  to  obtain  the  blood  from  other  patients,  chiefly 
infants  and  young  children.  Others  apparently  have  had  the  same  experi- 
ence. Indeed,  one  author,  studying  a  large  series  of  infections  of  otitic 
origin  among  adults,  "throws  up  the  sponge"  at  the  outset  and  says  that 
no  attempt  is  made  to  study  children  on  account  of  the  difficulty  of  carry- 
ing out  the  technic.  But  considering  the  frequency  of  obscure  febrile 
infections  among  infants  and  children,  it  would  seem  that  in  such  patients 
especially,  systematic  bacteriologic  blood-examinations  might  be  of  great 
value;  furthermore,  in  view  of  the  future  possibilities  of  antivaccine  and 
antiserum  treatment,  accurate  knowledge  of  disease  is  more  than  ever 
desirable;  hence  any  method  of  investigation  which  promises  to  give  us 
this  accurate  knowledge  should  be  thoroughly  tested,  and,  if  prolific  of 
results,  systematically  employed.  It  seems  worth  while,  therefore,  to 
report  the  following  cases,  even  though  small  in  number : 

TECHNIC 

Most  of  the  cases  have  been  studied  at  the  Children's  Memorial  Hos- 
pital, a  few  each  at  the  Cook  County  and  Presbyterian  hospitals,  and  to 
the  attending  physicians  at  these  institutions  we  are  much  indebted  for 
the  material  used. 


6.  Otten:   Jahrb.  f.  Kinderh.,   1909,  Ixix,  568. 
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The  blood  has  been  obtained  by  the  usual  method,  from  the  median 
basilic  vein  just  above  the  elbow.  In  two  cases  of  suspected  typhoid  it 
was  obtained  from  the  lobe  of  the  ear,  as  recommended  by  Peabody. 
Various  kinds  of  syringes  have  been  used,  but  the  Luer  glass-syringe  has 
been  the  most  satisfactory.  The  blood  thus  obtained  has  been  mixed 
immediately  at  the  bedside  with  various  media :  in  most  of  the  cases  two 
tubes  of  bouillon,  two  of  agar  and  agar  plate  have  been  inoculated.  In 
five  of  the  typhoid  cases,  ox-bile  has  been  used  as  the  medium,  with  posi- 
tive results  in  all.  A  case  of  suspected  typhoid  in  which  bile  medium 
was  used  was  negative,  but  proved  later  to  be  a  case  of  tuberculous  men- 
ingitis. 

In  using  the  ox-bile  as  a  medium,  the  following  technic  was  observed : 

Test  tubes  containing  fresh  ox-gall  sterilized  in  the  autoclave  were 
used.  The  blood  obtained  from  the  vein,  or  from  the  lobe  of  the  ear 
in  some  cases,  was  introduced  directly  into  the  test-tube  of  bile.  This  was 
then  put  in  the  incubator  from  fifteen  to  eighteen  hours,  at  the  end  of 
which  time  a  few  loopfuls  were  transferred  to  a  tube  of  coagulated  blood- 
serum  :  after  three  to  five  hours  of  incubation  microscopic  examination  of 
the  water  of  condensation  showed,  in  the  positive  cases,  the  presence  of 
motile  bacilli.  The  presence  of  such  motile  bacilli  is  now  accepted  as  evi- 
dence of  a  typhoid  or  a  paratyphoid  organism. 

We  have  made  sixty-nine  examinations  on  sixty-four  infants  and  chil- 
dren during  life,  and  have  studied  sixteen  cases  post  mortem.  It  is  with 
the  former  group  of  cases  that  we  are  chiefly  concerned.  This  is  com- 
posed of  the  following  infections : 

No  of 

Disease                                                                      Cases  Results 

Typhoid    20  11  Positive 

Pneumonia — 

Lobar    15  3  Positive 

Lobular    3  1  Positive 

Rheumatism    5  5  Negative 

Meningitis — 

Meningococcus    5  2  Positive 

Staphylococcus     1  i  Negative 

Tuberculous    1  1  Ne<^ative 

Chorea    2  2  Negative 

Pyelitis    2  2  Negative 

Nephritis     1  1  Negative 

Erysipelas    1  1  Negative 

Appendicitis,     General     peritonitis     and      lobar 

pneumonia     1  i  Neo^ative 

Leukemia    1  i  Positive 

General  septicemia    1  1  Positive 

In  addition  to  the  above  one  case  each  of  scorbutus,  miliary  tuberculo- 
sis, arthritis  deformans,  toxic  erythema  and  of  tuberculous  adenitis,  gave 
negative  results.  Thus,  of  the  sixty-nine  examinations  made  on  these 
sixty-four  children,  we  have  obtained  nineteen  positive  results.  These 
will  now  be  analyzed  according  to  individual  infections. 
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TYPHOID 

It  is  in  this  infection  perhaps  that  the  greatest  amount  of  blood-cnl- 
ture  work  has  been  done  among  adults,  with  interesting  and  important 
results.  During  the  first  week  of  the  disease,  95  to  100  per  cent,  of  the 
patients  will  show  the  presence  of  typhoid  bacilli  in  the  circulating 
blood :  with  the  progress  of  the  disease,  this  number  diminishes  so  that 
in  the  second  or  third  week  they  are  found  much  less  frequently  (40  per 
cent.).  As  the  Widal  reaction  pursues  exactly  the  reverse  course,  absent 
at  first,  present  later,  the  blood  culture  test  becomes  an  extremely  impor- 
tant method  in  the  early  diagnosis  of  typhoid,  at  least  among  adults. 

How  is  it  among  children?  Our  own  cases  are  of  course  too  few  to 
warrant  conclusions.  We  can  state  only  that  eleven  of  the  twenty  cases 
gave  positive  results,  and  that  these  positive  results  were  obtained  as 
early  as  the  sixth  and  as  late  as  the  twenty-second  day  (Table  1).  The 
negative  results  were  obtained  in  the  first  case  on  the  tenth,  thirteenth 
and  twentieth  da3^s,  in  the  second  case  during  the  seventh  week  (relapse), 
and  in  the  third  and  fourth  cases  on  the  eighth  day. 

Combining  Eotch's  series,  our  own  and  a  few  scattering  reports  in 
literature,  we  find  thirty-one  cases  of  typhoid  fever,  in  twenty,  or  66 
per  cent,  of  which,  bacilli  were  found  in  the  circulating  blood.  We  find, 
furthermore,  that  they  were  found  as  early  as  four  days  before  the  onset 
of  symptoms  and  as  late  as  the  twenty-second  day.  The  former  case  was 
that  of  a  12-year-old  child  whose  sister  was  already  ill  with  typhoid 
(Conradi).'^ 

These  results  were  obtained  with  all  kinds  of  media  and  at  all  periods 
of  the  disease.  It  is  probable  that  with  the  more  widespread  use  of  Con- 
radi's  ox-bile  medium  and  more  frequent  examinations  early  in  the  dis- 
ease, this  proportion  of  positive  results  will  be  considerably  increased. 
Only  when  large  numbers  of  cases  have  been  examined,  and  at  different 
periods  of  the  disease,  can  we  draw  final  conclusions  as  to  the  importance 
of  this  particular  laboratory  investigation.  If  the  results  of  the  future 
correspond  with  the  results  already  obtained  in  large  numbers  of  adults, 
this  method  will  become  even  more  valuable  among  children  on  account 
of  the  more  irregular,  atypical  nature  of  the  disease  in  early  life.  We 
urge  a  constant,  widespread  use  of  the  method,  that  our  knowledge  in  this 
direction  may  be  increased  as  rapidly  as  possible. 

PNEUMONIA 

The  pneumococcus  is  a  frequent  invader  of  the  l)lood  in  adults,  not 
only  in  pneumonia,  but  also  in  pneumococcic  infections  with  the  patho- 
logic seat  of  the  disease  in  other  localities,  e.  g.,  the  endocardium  and 
pericardium,  the  joints,  the  meninges,  the  tonsils,  etc.  As  in  typhoid  the 
literature  is  voluminous  as  to  adults,  meager  as  to  children. 


7.  Conradi:   Deutsch.  med.  Wchnschr.,  1906,  xxxii,  58. 
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Otten  studied  250  cases  of  pneumonia  in  children  up  to  15  years  of 
age.  He  made  blood-cultures  on  seventy  of  these  patients,  finding  the 
pneumococcus  in  nine,  or  13  per  cent.  Of  these  nine  children  four  recov- 
ered, five  died. 

Spitta*  describes  a  case  of  lobar  pneumonia  in  a  17  months'  infant, 
with  a  general  pneumococcic  infection,  resulting  in  an  arthritis  and 
emp3'ema;  pncumococci  were  found  in  the  blood  during  the  sixth  week 
of  illness  and  one  week  before  death.  Autopsy  confirmed  the  ante- 
mortem  examinations. 

"We  have  taken  cultures  in  fifteen  cases  of  lobar  pneumonia  and  three 
of  lobular  pneumonia.  Four  of  the  cases  in  the  former  group  were  posi- 
tive, one  in  the  latter,  the  organism  found  being  the  pneumococcus  in 
every  instance. 

Thus  in  the  eighty-five  cases  comprising  our  own  and  Otten's  series, 
thirteen,  or  15  per  cent.,  showed  pneumococci  in  the  circulating  blood, 
a  striking  difference  from  its  frequency  among  similar  infections  in 
adults.  This  failure  to  discover  the  organism  more  frequently  in  the  blood 
in  children  is  due  to  one  of  the  two  causes.  Either  the  technic  employed 
in  the  cases  already  studied  is  faulty,  or  the  organism  does  not  invade 
the  blood  frequently.  The  technic  employed  is  apparently  important, 
great  discrepancies  existing  among  the  authors  who  have  studied  this 
question  in  adults.  Thus  Lenhartz,  Schottmiiller,  Grimm  and  Jochmann 
find  pneumococci  in  the  blood  in  only  one-fourth  to  two-thirds  of  their 
cases,  whereas  Procharska  and  Weins  find  them  in  practically  all  of  their 
cases.  The  former  group  of  observers  worked  with  solid  media — blood- 
agar ;  the  latter  with  fluid  media — blood  bouillon. 

To  this  difference  in  culture  media,  Otten  attributes  the  varying 
results  obtained  by  these  workers,  maintaining  that  the  pneumococcus 
grows  better  on  fluid  media,  and  that  consequently  those  who  use  such 
media  will  get  a  comparatively  high  percentage  of  positive  results.  He 
himself  in  his  work  on  children  used  fluid  media,  yet  got  positive  results 
in  only  13  per  cent,  of  his  eases.  Consequently,  if  his  reasoning  be  cor- 
rect, the  pneumococcus  is  not  a  frequent  invader  of  the  blood  in  the  lobar 
pneumonia  of  children.  However,  here  again  the  cases  available  for  study 
are  too  few  to  warrant  final  conclusions,  either  as  to  the  frequency  of  its 
appearance  or  as  to  its  prognostic  value  when  present.  Future  investiga- 
tions must  determine  these  points. 

THE  RHEUjMATIC  AFFECTIONS 

In  this  group  we  have  included  cases  of  endocarditis,  arthritis,  ton- 
sillitis and  chorea,  these  manifestations  occurring  either  singly  or  in  com- 
bination with  each  other  (Table  1). 
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Post-mortem  examinations  in  cases  of  endocarditis  have  shown  a 
varied  bacteriology,  streptococci,  staphylococci,  pneumococci,  gonococci, 
pyocyanens  and  influenza  bacillus,  all  having  been  found  in  the  heart's 
blood  and  on  the  valves  of  the  heart  in  such  patients.  During  life,  in 
cases  of  septic  endocarditis  in  adults,  bacteria  have  often  been  found  in 
the  blood  (Billings).  We  know  practically  nothing  of  this  aspect  of  the 
subject  in  children,  however.  Our  own  group  comprises  seven  cases;  all 
had  chronic  endocarditis:  in  five  of  the  cases,  the  cultures  were  taken 
during  a  febrile  stage,  due  either  to  a  tonsillitis,  an  arthritis,  or  to  an 
unknown  cause,  possibly  an  acute  exacerbation  of  the  chronic  endocarditis. 
There  were  two  cases  of  chorea,  and  in  both  of  these  the  temperature  was 
normal  when  the  cultures  were  taken.  Cultures  were  negative  in  all 
seven  of  the  cases. 

MENIXGITIS 

It  was  formerly  thought  that  in  epidemic  meningitis  the  meningococ- 
cus rarely  invaded  the  blood,  but  recent  investigations  with  improved 
technic  show  its  presence  in  the  blood  in  about  25  per  cent,  of  the  cases. 
We  have  examined  four  cases,  with  two  positive  results.  In  the  tuber- 
culous case  the  patient  was  examined  on  the  tenth  day  of  the  disease  as  a 
suspected  tj^phoid. 

OTHER   DISEASES 

One  case  each  of  pyelitis,  erysipelas  and  acute  nephritis  gave  negative 
blood-cultures.  Catheterized  specimens  of  urine  from  the  cases  of  pye- 
litis and  nephritis  showed  a  streptococcus  in  the  former  and  nothing  in 
the  latter.  One  case  of  acute  lymphoc}'tic  leukemia  showed  the  strepto- 
coccus in  the  blood  one  week  before  death. 

POST  MORTEir 

Much  more  work  has  been  done  on  the  bacteriology  of  the  blood  on 
children  post  mortem  than  ante  mortem.  After  death  the  blood  often 
shows  the  presence  of  organisms  in  great  variety.  We  have  reports  on  the 
bacteriology  of  the  heart's  blood  in  seventeen  cases,  of  which  thirteen 
showed  positive  results.  These  cases  comprised  the  usual  mn  of 
hospital  patients:  intestinal,  pulmonar}-,  bronchial,  otitic,  etc.  (Table  2). 
Three  cases  of  special  interest  were,  one  each  of  hemorrhagic  disease  of 
the  newly  born,  erysipelas  and  status  lymphaticus.  The  hemorrhagic  dis- 
ease showed  in  the  heart's  blood  the  Staphylococcus  aureus,  the  bacillus 
coli,  the  streptococcus  and  an  unidentified  diplococcus  midway  between 
the  pneumococcus  and  the  streptococcus. 

Of  the  four  cases  with  a  sterile  heart's  blood,  three  were  as  follows: 
A  pyelo-nephritis  due  to  the  B.  pyocyanens,  an  otitis  with  a  general  septi- 
cemia, but  with  entirely  negative  post-mortem  results,  and  a  menino;o- 


a  c 
c3  a 


C  ^   V 

SIT- 

a  ?  o 

!<   C  — 

mS  — 
t.  S  o 
o.-  u 


3  C," 

Si  a  a 

^  o  ^ 
a  to  "2 


^-o 


3~ 


2§3„ 

^  ft—  ft 
m 


5  o 


>?  D  O  o 


as   a 


p  en  M  o 


>,  3  g  t«>  3 

Jrt  03^  to  O      . 

^Sft--ba 

cj     01     -i 

o .  /n  a  ?*  s 

3  o  a^-*  o 
gSgm      g 

f--'='  a  5  o  bt 
loaSgg 

ft^-  ;-.  3  O  0) 


of 

en 


3^!  = 


CC         iHl-l 


5  U 


SSg 


a  = 


o  3  p  ^  « t: 


r      o     ^ 


C3  fl 


iJ  ■;:  ^  a  ft  S  - 
-  !:■  =3  3  c  r'  o 


^  a 
o  (0 


3  o 


S  50 


?  eo  rt 

■Q:^  o 

>>     o 

53 -o  <■ 


a 


gcs-M 


«  o  ft ; 
«5  £ 


J-i  >        ~ 


ZZ2 


55  5^      X 


3  tn  S    ■ 

3  o  2  a 

2  3  tt  g  c 

3  o  o  .-^  •-- 

^  ij  a.  ^^  — 

^  S  3  ft  a 

'o  E  *2  -^  3 

—  O  M  o 


v:     a:     ^     ir. 


.  a 


as 


as 

S.2 


a  o 
§2 


0° 
2; 


go 


O.S 

2; 


as 

°2 

!«!  — 

0° 


g  a  4;  a  "  a  o 

C   K  «    r,   -    o  S3 

o2  o  o5  O.S 
12;    zz    z 


o  n  a)  " 
0  =  0.5 

2;    :2: 


a  a'  g  n'  a  n  a  c 
°2  ^2  -2  S  ^ 

oc3oc;oc;c;« 
o5  o2  o2  o  = 
2;    2:    2;    2; 


a  o 

la 


g  i  2.2  § 
•2>"gS  . 

a  H      cs 

-~?g:t;a 

ftS  2-?  °  o, 


^o 

...a 

tog 

^  o 


.21 


?2»    Si 


a  i^'o 


Si 

0)  ft 


jMgSo'o  .  : 

a  ^  ..^+j  "^   ■ 
. a  3.i  3  r  03 

3      fto  c3  fto;a 

Mo  ^  ft  a  o 
:S  c  a  CO  =2  2 
,  —  t:  o  o  -^  03 1, 

«  e 


4j  o  m::: 
-32 


^'o3'r>-g^ 


.50   — 


5§o|2^r 

O  "i-l  >»-3  U  d  ( 


22'g    .S 


H      50 


-i->     a     s<M 


a    5^ 


O  ai; 

a'tc  3 


S  O 

S  03 


1   » 

c 

n 

..« 

s 

U) 

a 

■^ 

C3 

0 

a 

0 

00 

ft 

0 

•a 

0 

<v 

«a 


=  H  u  s   2-2 

<  o  —  a      o  oj 


a     a  *^  "'  "^ 
K     HO     ^ 


K     S 


1^ 


"   CO  1- 

2&5 
bHq 


=<:  cj  J, 
C  o  c 
"S  ti?2 
g  e5 

i«5     «2 


m 


ui 


xn 


■4-       CO  en 


»       iHCO       ■-> 


I   1 1   I 

t-     000     o 


a    a 


fa  fa 


a    a    a    : 

CO       M      O         • 
I.         I  I  I 

S     :    fa   s 

III' 

M<     ir;     o     t- 


202  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

coccic  meningitis.  The  fourth  case  was  an  endocarditis  in  which  the  ante- 
mortem  blood  was  also  sterile  (Case  26,  Table  2). 

The  organisms  recovered  post  mortem  were  as  follows :  the  staphylo- 
coccus six  times,  aureus  five  times,  albus  one  time,  the  streptococcus  eight 
times,  bacillus  coli  three  times,  the  Diplococcus  lanceolatus  one  time,  and 
the  unidentified  diplococcus  already  mentioned. 

We  are  much  indebted  to  Prof.  E.  E.  LeCount  of  the  Pathological 
Department  of  Push  Medical  College,  under  whose  supervision  most  of 
the  post-mortem  work  in  our  cases  was  done. 

SUMMARY 

The  main  points  in  this  paper  may  be  briefly  summarized  as  follows: 

Blood-cultures  in  adults  during  life,  in  large  numbers  of  cases,  have 
yielded  information  of  scientific  interest  and  diagnostic  value. 

Little  work  in  this  direction  has  been  done  in  the  infections  of  early 
life.    There  is  need  of  more  of  this  work  among  infants  and  children. 

It  is  reasonable  to  suppose  that  blood-cultures  in  early  life  may  be  of 
even  more  value  than  in  adult  life,  on  account  of  the  greater  frequency 
of  obscure  infections  during  the  former  period. 

1259  North  State  Street. 


THE     METABOLISM     OF     NITEOGEN,     rHOSPHORUS     AND 

THE   PURIN   SUBSTANCES   IN   THE   NEW-BORN;  WITH 

SPECIAL    REFERENCE     TO     THE     CAUSATION     OF 

THE  URIC  ACID  INFARCTS  OF  THE  KIDNEY* 

OSCAR  M.  SCHLOSS,  M.D.,  and  JAMES  L.  CRAWFORD,  M.D. 

NEW    YOBK  TBOY,    TEXAS 

I.   INTRODUCTION 

During  the  first  few  da3^s  in  the  life  of  an  infant  a  number  of 
phenomena  may  occur  which  border  closely  on  the  pathologic,  among 
which  is  the  frequent,  if  not  constant,  deposit  of  uric  acid  or  its  salts 
in  the  kidney  tubules.  Numerous  investigations  have  been  directed 
toward  the  solution  of  the  etiology  of  this  condition,  in  spite  of  which 
a  number  of  the  factors  concerned  are  still  obscure.  Our  own  investi- 
gation was  undertaken  in  the  effort  to  determine  the  uric  acid  output, 
the  factors  on  which  it  depends,  and  certain  related  problems  of  metab- 
olism in  the  new-born  infant. 

It  is  a  common  observation  that  the  urine  of  the  new-born  is  often 
turbid  and  frequently  leaves  a  deposit  of  uric  acid  or  urates  on  the  nap- 
kin; and  in  a  large  percentage  of  the  infants  who  die  during  the  first 
few  daj^s  of  life,  a  deposit  of  uric  acid  or  urates^  is  found  in  the  medullary 
portion  of  the  kidney — the  so-called  uric  acid  infarcts.  It  has  been 
observed  that  these  deposits  are  rarely  present  in  dead-bom  infants ;  that 
they  are  found  with  greatest  frequency  in  infants  dying  between  the 
second  and  eighth  days  of  life,  and  that  their  occurrence  is  infrequent 
after  the  twentieth  day. 

In  282  autopsies  on  living-born  infants  collected  by  Hodann,^  infarcts 
were  present  in  117  cases  (42  per  cent.).  Hecker^  noted  their  presence 
in  40  per  cent,  of  infants  who  had  lived  from  a  few  hours  to  two  months. 
Salomenson's*  statistics  show  their  presence  in  39  per  cent,  of  462  living- 
born  infants. 


*  From  the  Laboratory  of  Biological  Chemistry  of  Columbia  University  at  the 
College  of  Physicians  and  Surgeons,  New  York,  and  the  New  York  Nursery  and 
Child's  Hospital. 

1.  Reusing  and  Ebstein  considered  that  the  uric  acid  was  deposited  as  such. 
Parrot  and  Salomenson  believed  that  it  occurred  as  sodium  urate,  while  Flensberg 
and  Virchow  thought  that  the  infarct  salt  was  ammonium  urate.  The  analysis 
of  Sjoqvist  indicates  that  the  uric  acid  is  deposited  as  acid  ammonium  urate,  or 
perhaps  a  mixture  of  this  salt  and  neutral  ammonium  urate. 

2.  Quoted  by  Czerny  and  Keller:  Des  Kindes  Erniihrung,  Erniihrungsstorungen, 
etc.,  1906,  p.  167,  etc. 

3.  Hecker:   Virchow's  Arch.  f.  path,  .\iiat.,  1857,  xi,  217. 

4.  Salomenson:  Quoted  by  Flensberg. 
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It  was  shown  by  Martin  and  Euge,"  Parrot  and  Eobin,^  Virchovv/ 
Hofmeier,^  Ebstein.^  Flensberg^**  and  others  that  the  infarct  elements — 
hyaline  or  granular  cylinders  or  spheres  incmsted  with  uric  acid  or 
urates — are  frequently  present  in  the  urine  of  the  new-born  and  are 
identical  with  those  found  in  the  kidney.  In  sixty-three  observations  on 
infants  from  birth  to  8  days  of  age  by  Hofmeier,  these  elements  were 
found  in  62  per  cent."  In  the  reports  collected  by  Flensberg,  their 
presence  was  noted  for  the  urines  of  101  (58  per  cent.)  of  173  infants 
from  birth  to  the  sixth  day  of  life.  They  were  present  in  nearly  90  per 
cent,  of  the  cases  in  which  the  urine  was  examined  during  the  last  half 
of  the  first  day  and  during  the  second  day  of  life.  The  results  were 
positive  in  all  of  the  twenty  infants  examined  by  Flensberg.  These 
results  led  Flensberg  to  believe  that  the  causation  of  such  infarcts  is  a 
physiologic  processs  and  occurs  to  some  degree  in  all  new-born  infants. 

A  great  number  of  hj'potheses  have  been  advanced  to  explain  the 
causation  of  the  infarcts.  Schlossberger^^  considered  that  intestinal 
disturbances  gave  rise  to  an  increased  excretion  of  uric  acid,  and  that  a 
sedimentation  of  the  urine  was  induced  by  a  contraction  of  the  urinary 
tubules,  due  to  a  low  body  temperature.  Virchow'  attributed  their  occur- 
rence to  the  revolution  of  metabolism  which  occurred  at  birth.  ]\Iiller^^ 
sought  their  explanation  in  a  low  temperature.  insuflScient  respiration 
and  oxidation,  and  renal  congestion  due  to  increased  work  thrown  on  the 
heart.  Tierordt^*  considered  that  the  feeble  powers  of  oxidation,  and  the 
concentration  of  the  urine  due  to  the  small  fluid  intake,  were  the  impor- 
tant factors.  Coming  to  the  more  specific  explanations  we  have  that  of 
Ebstein''  who  thought  that  there  was  a  primary  deposit  of  uric  acid 
which  caused  a  necrosis  of  the  kidney  parenchyma,  and  thus  gave  rise 
to  the  infarct  stroma.  The  uric  acid  excretion  in  the  new-born  was 
determined  by  Eeusing"  who  found  that  it  was  very  high.  He  consid- 
ered that  this  high  uric  acid  output,  and  the  high  acidity  of  the  urine 
were  the  predisposing  factors:  the  exciting  cause  was  the  great  concen- 
tration of  the  urine  due  to  the  deficient  fluid  intake.     Sjoqvist^''  deter- 


5.  Martin  and  Ruge:  Ztschr.  f.  Geburtsh.  u.  Frauenkr.,  1876,  i,  273. 
G.  Parrot  and  Eobin:   Arch.  gen.  de  m&d.,  1876,  i,  129,  309. 

7.  Virehow:    Gesammelte  Abhandlungen  zur  wissensch.  Med..  1856,  p.   833. 

8.  Hofmeier:  Virchows  Arch.  f.  path.  Anat.,  1882,  Ixxxix,  493. 

9.  Ebstein:   Die  Natur  und  Behandlung  der  Harnsteine,  Wiesbaden,  1884. 

10.  Flensberg:    Nord.  Med.  Ark.,   1894,  No.  9,  K  S.;    Centralbl.  f.  inn.  Med., 
1894,  XV,  965. 

11.  Hofmeier  found  the  infarcts  in  a  much  larger  percentage  of  infants  whose 
mothers  had  been  chloroformed  during  labor. 

12.  Schlossberger:    Quoted  by  Czerny  and  Keller,   p.   160. 

13.  Miller:  Jahrb.  f.  Kinderh.,  1886,' xxv,  187. 

14.  Vierordt:  Gerhardt's  Handbuch  der  Kinderkrankheiteu.  1877,  i,  147. 

15.  Reusing:  Ztschr.  f.  Geburtsh.  u.  Gynak.,  1895.  xxxiii,  36. 

16.  Sjoqvist:  Nord.  Med.  Ark.,  1894,  No.  10,  N.  S.:  Maly's  Jahresb.,  1894,  xxiii, 
245. 
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mined  the  uric  acid  in  catheterized  specimens  of  urine  obtained  by 
Flensberg,  and  found  that  there  was  a  great  increase  during  the  infarct 
period — the  last  half  of  the  first  day  and  the  second  day  of  life.  Flens- 
berg^°  considered  that  the  exciting  cause  of  the  infarcts  was  the  excretion 
of  an  albuminous  material  into  the  tubuli  contorti  during  fetal  life  and 
shortly  after  birth.  The  casts  which  formed  the  groundwork  for  the 
infarcts  were  thus  developed,  and,  coming  in  contact  with  the  concen- 
trated urine,  received  a  deposit  of  uric  acid. 

The  problem  of  the  etiolog}^  of  this  condition  presents,  therefore,  two 
important  phases  for  solution.  First,  the  cause  for  the  high  uric  acid 
output  shown  by  Reusing  and  Sjoqvist,  and  next,  the  cause  for  the 
deposit  of  uric  acid  in  the  kidney  tubules.  It  was  toward  the  solution  of 
the  former  that  this  investigation  was  especially  directed. 

II.    EXPERIMENTAL 

Technic. — Observations  were  conducted  on  nine  full  term,  male 
infants  who  were  nursed  by  their  own  mothers.  Labor  was  normal  in  all 
cases.  The  mothers  received  only  small  amounts  of  chloroform;  never 
enough  to  induce  narcosis,  and  rarely  more  than  30  c.c.  All  of  the 
infants  were  apparently  normal  at  birth  and  remained  so  during  the 
period  of  observation.  Two  of  the  infants  showed  a  very  mild  degree  of 
jaundice  (Protocols  IV  and  VI). 

The  urine  was  collected  by  means  of  a  drawn  out  test-tube  which  was 
fastened  over  the  well  lubricated  penis,  and  connected  by  means  of  glass 
and  rubber  tubing  to  a  bottle  attached  to  the  side  of  the  crib.  Powdered 
thymol  was  used  as  a  preservative.  The  glass  tube  was  attached  by  means 
of  wool  knitting  floss  and  adhesive  plaster.  The  floss  strands  were 
arranged  so  as  to  encircle  the  body  and  thighs ;  the  adhesive  plaster  was 
used  to  attach  the  glass  tube  to  the  floss  bands.  The  method  has  the 
advantage  that  the  adhesive  plaster  does  not  touch  the  delicate  skin  of 
the  infant,  thus  avoiding  all  irritation;  that  it  can  be  used  in  circum- 
stances where  restraint  is  not  permitted;  and  that  the  apparatus  needs 
no  readjustment  at  the  time  of  maternal  nursing.  It  has  the  great  disad- 
vantage that  part  of  the  urine  may  be  lost  unless  the  infant  is  closely 
watched,  and  unless  the  body  is  elevated  or  the  glass  tube  fastened  to  the 
napkin  and  set  slantingly  so  that  there  is  a  gradual  incline  from  the  penis 
to  the  collecting  bottle.  To  obviate  this  difficulty  the  infants  were  kept 
on  their  sides  and  the  tube  included  in  the  portion  of  the  napkin  which 
passed  around  the  lower  thigh.  As  a  further  precaution,  a  layer  of 
absorbent  cotton  was  wrapped  around  the  upper  end  of  the  glass  tube 
so  that  any  leakage  of  urine  could  be  easily  detected.  Occasionally,  edema 
of  the  prepuce  developed,  but  in  most  instances  it  was  slight  and  was  due 
to  insufficient  lubrication  of  the  penis,  or  the  tube  was  fastened  so  tightly 
around  the  base  of  the  penis  that  it  interfered  with  the  circulation.  The 
edema  usually  subsided  promptly  on  correction  of  the  vmderlying  fault. 
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but  in  two  instances  it  was  sufficiently  severe  to  require  removal  of  the 
apparatus  before  the  conclusion  of  the  experiment.  The  feces  were  col- 
lected by  means  of  thin  rubber  napkins  and  were  washed  into  a  suitable 
receptacle  with  small  quantities  of  distilled  water. 

The  uric  acid  was  determined  by  the  method  of  Folin  and  Shaffer.^' 
the  acidity  by  the  method  of  Folin,^*  the  total  nitrogen  by  the  Kjeldahl 
process,  and  the  purin  content  of  the  milk  and  feces  by  the  method  of 
Kriiger  and  Schittenhelm."  Phosphorus  was  determined  gravimetrically 
as  magnesium  pyrophosphate  after  oxidation  ])y  the  method  of  Xeumann.-" 
The  method  for  the  purin  bases  varied  depending  on  the  amount  of  urine 
available.  Either  Kenneway's  modification  of  the  Cammerer-Arnstein 
method,-^  or  the  method  of  Kriiger  and  Schmid"  was  used.  In  the  latter 
the  precipitation  was  made  from  an  acid  solution  as  advised  by  Benedict 
and  Saki.-^  The  specific  gravity  was  determined  with  a  small  hydrometer 
standardized  against  distilled  water. 

The  determinations  were  made  in  duplicate  whenever  the  amount  of 
material  permitted,  and  all  procedures  were  carefully  checked.  Blank 
nitrogen  determinations  were  made  with  each  series  and  the  results 
deducted  from  the  actual  determinations.  The  leukocytes  were  counted 
bv  means  of  the  Thoma-Zeiss  apparatus  and  the  counts  were  made  at  the 
sam.e  time  each  day — directly  before  a  nursing. 

As  a  matter  of  convenience  the  periods  were  taken  from  9  a.  m.  to  9 
a.  m.  The  first  day  period  varied.  l)ut  extended  from  the  time  of  birtli 
to  9  a.  m.  the  next  day,  when  this  jjeriod  approximated  twenty-four  iiours. 
and  when  the  amount  of  urine  was  sufficient  for  examination.  Otherwise. 
the  period  was  extended  another  tsventy-four  hours.  The  exact  time  in 
each  case  is  shown  in  the  protocols. 

The  urine  of  the  first  few  days  often  contained  a  sediment  whicli  it 
was  necessary  to  dissolve  before  proceeding  with  the  chemical  examina- 
tion. This  was  done  by  diluting  with  hot  distilled  water  and  adding, 
when  necessar}-,  a  few  drops  of  a  1  per  cent,  solution  of  sodium  hydroxid. 

It  has  been  shown  by  Budin,-*  Eebemont,^^  Shucking,^^  Schiff,-'  Hof- 
meier-*  and  others  that  the  total  blood  mass  of  the  new-born  infant  may 
be  influenced  to  a  considerable  degree  bv  the  time  of  ligation  of  the  umbil- 


17.  Folin:  Am.  Jour.  Physiol.,  1905,  xiii,  49. 

18.  Folin:   Am.  Jour.  Physiol.,  1905,  xiii,  53. 

19.  Kriiger   and   Schittenhelm:    Abderhalden's    Handbiich    der   Bioehemie.    1910, 
iii,  893. 

20.  Sherman:   Organic  Chemical  Analysis,  1905. 

21.  Kenneway:   .Jour.  Physiol.,   1909,  xxxLx,  296. 

22.  Kruger  and  Schmid:   Ztschr.  f.  physiol  Chem..   1905.  xlv.  1. 

23.  Benedict  and  Saki :   Jour.  Biol.  Chem.,  1909,  vii.  27. 

24.  Budin :   Quoted  by  Eebemont   ( see  note  25 ) . 

25.  Pvebemont:  Arch,  de  Tocologic.  1879,  vi.  572. 

26.  Shucking:   Berl.  klin..  Wchnschr..   1877,  xiv,  5. 

27.  Schiff:  .Jahrb.  f.  Kinderh.,  1892,  xxxiv,  159:  Ibid.  1893.  xxxv,  21. 

28.  Hofmeier:  Ztschr.  f.  Geburtsh.  u.  Gvniik.,  1897.  iv,   114. 
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ical  cord.  By  various  means,  it  has  been  determined  that  when  the  infant 
is  left  attached  to  the  placenta  some  time  after  birth,  it  receives  from  38 
to  100  grams  more  blood  than  when  the  cord  is  ligated  immediately  after 
birth.  According  to  Hofmeier  the  infant's  blood  mass  may  be  thus 
increased  by  about  one-third.  Since  it  is  only  rational  to  suppose  that 
there  would  be  differences  in  the  physiology  of  the  new-born  infant, 
dependent  on  the  time  of  ligation  of  the  umbilical  cord,  some  of  which 
have  been  shown  by  Hofmeier,-^  Schiff-'  and  Eeusing,^''  our  cases  have 
been  divided  into  two  series.  In  one  series  of  four  cases  the  umbilical 
cord  was  ligated  immediately  after  birth,  in  the  other  five  cases  the  infants 
were  left  in  contact  witli  the  placenta  for  from  two  to  five  minutes  after 
the  pulsation  of  the  cord  had  ceased. 

Qua  at  it  ij  and  Physical  Characteristics  of  the  Urine. — The  quantity 
of  urine  excreted,  its  relation  to  the  fluid  intake,  and  the  specific  gravity 
of  the  urine  have  been  determined  by  a  number  of  observers  (Parrot  and 
Kobin,*  Martin  and  Ruge,^  Schiff,^^  Reusing,^^  Hofmeier,-*  Cruse^*  and 
others),  and  from  much  larger  series  of  cases  than  we  have  had  at  our 
disposal.  For  this  reason  it  is  unnecessary  to  give  detailed  consideration 
to  these  characteristics.  In  conformity  with  the  results  of  Hofmeier, 
Schiff  and  Reusing,  the  late  ligation  cases  showed  a  greater  urine  excre- 
ti<m  during  the  first  few  days  than  did  the  early  ligation  cases. 

In  all  of  our  cases  the  appearance  of  the  urine  was  noted,  and  the 
sediment,  when  present,  or,  in  its  absence,  a  eentrifugalized  specimen 
was  examined  microscopically.  Epithelial  cells  and  granular  and  hyaline 
casts  were  present  in  all  cases  at  some  time  during  the  first  four  days. 
In  all  cases  the  urate  spheres  or  uric  acid  C3dinders  were  found  at  one 
time  or  another  during  the  first  three  days.  If  the  presence  of  the  infarct 
elements  in  the  urine  signifies  the  occurrence  of  infarction — which  there 
is  no  reason  to  doubt — our  results  agree  with  those  of  Flensberg.  and 
indicate  that  the  deposit  of  uric  acid  in  the  kidney  is  a  regular  occurrence 
in  the  new-born  infant. 

Uric  Arid. — Reusing^^  determined  the  total  uric  acid  elimination  in 
the  new-born  by  the  method  of  Hopkins,  and  Sjoqvist,^®  the  percentages 
bv  the  Ludwig-Salkowski  method.  The  uric  acid  values  obtained  by 
Reusing,  Sjoqvist  and  those  from  our  cases  are  shown  in  Table  1. 

The  values  of  Reusing  are  practically  constant,  with  the  exception  of 
the  increased  excretion  on  the  third  day.  Reusing  explained  this  increase 
on  the  basis  of  the  increased  amount  of  urine  excreted  on  this  day,  which 
was  thus  able  to  dissolve  larger  amounts  of  uric  acid.  Our  values  are 
higher  than  those  of  Reusing  during  the  first  four  days;  for  the  fifth, 
sixth  and  seventh  days  the  average  excretion  was  greater  in  Reusing's 
cases.  A  further  and  more  important  difference  arises  from  the  fact  that 
while  the  average  excretion  in  Reusing's  cases  was  almost  constant,  with 


29.  Cruse:   Jahrb.  f.  Kinderh.,   1S77,  xi,  39.3. 
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the  exception  of  the  third  da}-,  ours  showed  a  rapid  increase  during  the 
second  and  third  days  and  then  a  diminution.^"  The  relatively  high  excre- 
tion of  uric  acid  in  infancy  is  readily  seen  when  the  values  in  Table  1  are 
compared  with  the  adult  values  of  300  to  600  mg.  of  endogenous  uric 
acid  per  day  (Burian  and  Schur). 

TABLE  1. — The  Uric  Acid  Elimixatiox  in  the  Xew-Borx 


Dav, 


Average  Daily  Excre- 
tion of  Unc  Acid 
in  Mg. 

Schloss- 
Reusing,  Crawford, 
6  Cases.     8  Cases. 


41.1 
41.1 
83.1 
39.5 
56.6 
46.3 
37.3 


59.3 
75.5 
91.0 
62.3 
42.7 
36.4 
36.1 
36.0 
29.3 


-Sjoqvist.- 


1.  Mixed    urine    of    20 

infants,  first  12 
hours  of  life. 

2.  Mixed    urine    of    20 

infants  during  sec- 
ond half  of  first 
day  and  during 
the  second  day. 

3.  Mixed    urine    ojf    20 

infants,  5  to  7 
days  old. 

4.  Mixed  urine  of  4  in- 

fants, 5.  6  and  7 
days  old. 


Uric  Acid  per 
100  CO.  Mg. 

82 


232 


20.3 


10.4 


The  percentage  determinations  of  Sjoqvist  cannot  be  accurately  com- 
pared with  those  of  Reusing  or  ourselves,  owing  to  the  difference  in  the 
periods.  His  results,  however,  show  a  close  relationship  between  the  uric 
acid  elimination  and  the  occurrence  of  the  infarcts.  The  uric  acid  was 
comparatively  low  before  the  infarct  period,  rose  to  a  high  level  during 
the  infarct  period,  and  then  sank  to  its  lowest  value.  This  relationship 
is  also  shown  by  our  results  when  they  are  arbitrarily  divided  into  three- 
day  periods  (Table  2). 

TABLE  2. — The  Uric-Acid  Elimination  During  Three-Day  Period.s 

Period.  Average  Excretion  of  Uric  Acid,  Mg. 

1.  First,   second  and  third  days 75.2 

2.  Fourth,  fifth  and  sixth  days 47.1 

3.  Seventh,  eighth  and  ninth  days 33.8 

Xieman^^  has  determined  the  uric  acid  output  in  a  new-born  infant 
and  the  results  are  approximately  the  same  as  those  in  our  cases.  Xieman 
found,  however,  only  a  trace  of  uric  acid  during  the  first  dav,  while  the 
maximum  excretion  of  99.07  mg.  occurred  on  the  fourth  day.  After  the 
fourth  day  the  uric  acid  excretions  in  this  case,  and  in  two  others — one 


30.  In  the  individual  cases  the  uric-acid  excretion  varied  rather  widely,  but 
was  usually  lower  on  the  first  than  on  the  second  or  third  day.  This,  however, 
is  not  without  exception  (Protocols  VII  and  VIII).  These  variations  are  due,  in 
part,  at  least,  to  the  fact  that  our  first-day  period  often  consisted  of  more  than 
twenty-four  hours.  From  the  end  of  the  first  day  tlie  numbered  days  were 
exactly  twenty-four  hours  each,  but  owing  to  the  variations  in  the  first  day,  the 
later  days  as  numbered  in  the  protocols  and  tables  do  not  always  indicate  the 
exact  time  from  birth. 

31.  Xieman:  Jahrb.  f.  Kinderh.,  1910,  l.xxi,  286. 
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an  infant  of  G  da}'?,  the  other  of  8  days — were  practically  the  same  as 
those  in  our  cases. 

Orgler^-  determined  the  nric  acid  elimination  in  two  breast-fed  infants 
aged  11  days.  The  average  daily  excretion  was  41.3  and  43.3  mg.,  respec- 
tively, which  values  are  somewhat  greater  than  those  obtained  by  us  for 
the  urine  of  the  ninth  day. 

In  our  cases  there  were  certain  differences  in  the  uric  acid  output  in 
the  two  series — the  early  and  late  ligations.    These  are  shown  in  Table  3. 

TABLE  3. — Uric-Acid  Excretion  in  the  Immediate  and  Late  Ligation  Cases 

Uric  Acid  in  !Mg. 

Average. Per  Kilo  of  Body  Weight. 

Immediate          Late  Immediate           Late 

Ligation           Ligation  Ligation         Ligation 

Day.                        (4  Cases).        (4  Cases).  (4  Cases).     (4  Cases). 

1    60.7                 57.8  16.7                  16.4 

2    57.5                 89.0  15.8                 26.7 

3    82.3                102.6  24.0                 30.9 

4    64.0                 60.0  18.3                  18.2 

5    44.9                 40.3  12.7                  12.1 

6    36.8                 36.6  10.                    10.5 

7    35.9                 36.3  9.6                 10.6 

8    36.7                 35.3  9.7                  10. 

9    29.2                 29.4  8.4                   9.6 

The  most  important  differences  occur  in  the  values  for  the  second  and 
third  days.  For  these  days  the  average  uric  acid  excretion  and  the  excre- 
tion per  kilo  of  body  weight  was  much  greater  in  the  late  ligation  cases. 
Throughout  the  period  of  observation,  with  the  exception  of  the  first, 
fourth  and  fifth  days,  the  uric  acid  output  per  kilo  was  greater  in  the 
late  ligation  cases;  but  the  differences  after  the  third  day  are  slight  and 
are  not  decided  enough  to  be  of  significance  for  such  a  small  series  of 
cases.  The  average  excretion  after  the  third  day  is  greater  for  some  days 
in  the  immediate  ligations,  for  others  in  the  late  ligations,  but  the  differ- 
ences are  too  slight  to  offer  conclusive  evidence  in  favor  of  either  series. 

Eeusing^^  observed  that  uric  acid  infarcts  were  less  common  in  arti- 
ficially fed  infants  than  in  those  which  had  been  nursed  by  their  own 
mothers.  This  difference  has  been  attributed  to  the  greater  urine  excre- 
tion (from  greater  fluid  ingestion)  in  the  artificially  fed.  There  is,  howr 
ever,  another  important  difference.  During  the  first  two  or  three  days  of 
life  the  breast-fed  infant  receives  colostrum  which  differs  considerably 
from  mature  milk  in  both  its  physical  and  chemical  characteristics.  Milk 
is  generally  considered  as  practically  purin  free,  and  the  uric  acid  excre- 
tion in  infancy  is  in  consequence  entirely  endogenous.  But  this  applies 
only  to  the  mature  milk.  When  one  considers  the  cellular  content  of 
colostrum  as  shown  by  microscopic  examination,  and  the  acute  congestion 
of  the  breasts  during  the  establishment  of  the  milk  secretion,  it  is  only 
rational  to  suppose  that  colostrum  contains  an  appreciable  amount  of 

32.  Orgler:  Jalirb.  f.  Kinderh.,  1908,  Ixvii,  383. 
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purin  nitrogen.     The  results  of  our  determinations  in  this  connection 
are  shown  in  the  accompanying  Table  4. 

TABLE  4. — The  Purin  Coxtext  of  Colostrum  axd  the  INIilk  Secretion  of 

THE  First  Eleven  Days 

Purin  Nitrogen 
Colostrum  *  per  100  c.c.  Mg. 

1.  Mixed    specimen    .  3.9 

2.  Mixed    specimen    .  2.99 

3.  Mixed    specimen     • 3.37 

4.  Mixed    specimen    4.07 

5.  Mixed  specimen  during  acute  congestion  of  breasts 5.73 

6.  Mixed  specimen  during  acute  congestion  of  breasts 5.9 

7.  Mixed  specimen  Case   (protocol)   IX,  for  first  three  days..      4.7 

Milk — Mixed  Specimens — 

1.  First  and  second  days  of  true  lactation 2.64 

2.  First  and  second  days  of  true  lactation 2.49 

3.  Third  and  fourth  days  of  true  lactation 1.69 

4.  Sixth  and  seventh  days  of  true  lactation 0.57 

5.  Seventh  and  eighth  days  of  true  lactation 0.92 

6.  Tenth   and   eleventh   days  of   true   lactation 0.9 

7.  Case   (protocol)   IX,  fourth,  fifth  and  sixth  days 1.8 

8.  Case    (protocol)    IX,  seventh,  eighth  and  ninth  days 0.8 

*  We  wish  to  acknowledge  our  indebtedness  to  Dr.  Wilbur  Ward,  Resident 
Physician  at  Sloan  Maternity  Hospital,  for  his  kindness  in  obtaining  Specimens 
3  and  5. 

These  results  show  that  colostrum  contains  an  appreciable  amount  of 
purin  nitrogen,  which  rises  to  its  highest  value  during  the  acute  conges- 
tion of  the  breasts,  and  then  gradually  falls.  To  determine  what  influ- 
ence the  purin  nitrogen  of  colostrum  might  exert  on  the  purin  excretion 
in  the  new-born,  we  have  determined  the  intake  of  colostrum  in  five  cases 
by  weighing  the  infant  before  and  after  each  nursing.  In  four  cases  the 
purin  nitrogen  was  calculated  from  the  figures  shown  in  Table  4.  In 
Case  9  the  purin  nitrogen  was  determined  in  a  composite  specimen  of 
milk  obtained  by  pumping  the  mother's  breasts  before  and  after  each 
nursing.  In  the  first  four  cases  the  purin  nitrogen  was  determined  in  the 
feces  for  the  period,  but  in  Case  9  the  feces  were  not  examined  for  purin 
nitrogen  owing  to  their  use  for  other  purposes.  The  usual  calculations 
for  absorption  give  the  results  shown  in  Table  5. 

TABLE  5. — Calculations  for  Absorption  of  Purin  Xitrogen 

Purin  Nitrogen    Purin  Nitrogen    Purin  Nitrogen 

Case  4 

Case  5 

Case  6 

C'ase  7 


igested.  Mg. 

in 

Feces. 

I\Ig. 

Absorbed,Mg. 

27.6 

11.6 

16. 

1.3.4 

12.2 

1.2 

18..3 

15.3 

3. 

23.1 

18.3 

4.8 

Judging  from  these  figures  only  a  small  amovmt  of  purin  nitrogen  is 
absorbed,  and  with  the  possible  exception  of  Case  4,  the  quantity  of  uric 
acid  from  this  source  is  negligible.  A  large  proportion  of  the  purin  nitro- 
gen in  colostrum  is  probably  bound  in  the  nuclei  of  the  colostrum  corpus- 
cles, epithelial  cells  and  leukocytes.    There  is  no  proof  that  the  new-born 
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infant  is  able  to  difjest  and  absorb  pnrin  in  these  forms.  There  is,  liow- 
ever,  a  great  fallacy  in  the  calculations  for  absorption.  The  stools  of  this 
j)oriod  consist  in  part  of  meconium,  which  is  formed  in  intrauterine  life, 
and  which  contains  a  comparativel}'  large  amount  of  purin  nitrogen.  It 
was  shown  by  Weintraud''"  and  later  by  Schittenhelm^*  that  meconium 
contains  uric  acid,  which  is  probably  derived  from  swallowed  amniotic 
fluid.  Meconium  also  contains  epithelial  cells  which  would  serve  as  an 
additional  source  of  purin  nitrogen.^^  In  our  cases  the  first  meconium 
stools  were  excluded  and  the  feces  collected  after  the  appearance  of  yel- 
lowish or  greenish  particles,  indicating  a  food  residue.  But  this  precau- 
tion does  not  eliminate  the  fallacy,  for  it  is  impossible  to  mark  the  exact 
time  when  the  meconium  stools  cease  and  the  food  stools  begin.  Some 
meconium  is  frequently  passed  for  from  two  to  five  days,  depending  on 
the  amount  of  food  taken. 

We  have  no  data  to  show  that  the  "integral  factor"  of  Burian  and 
Schur — that  one-half  of  the  purin  nitrogen  ingested  appears  in  the 
urine — applies  to  the  new-born  infant.^®  Assuming  that  this  is  the  case, 
our  calculations  would  be  as  shown  in  Table  6. 

TABLE  6. — The  Excretion  of  Exogexous  Pueix  Xitrogex  Calculated  from 
THE  Purin  Xitrogex  Ingested  by  Means  of  the  "Integral  Factor" 

Purin  Nitrogen  Output  Calculated  Exogenous 

During  Colostral  Purin  Nitrogen 

Period,  Mg.  for  the  Period.  Mg. 

Case    4 00  13.8 

Case   5. .  6.7 

Case    6 77  9.1 

Case    7 117  11.5 

Case    9 94.0  5.9 

The  purin  nitrogen  ingested  during  the  first  three  days  can,  therefore, 
explain  but  a  small  portion  of  the  purin  nitrogen  excreted  in  the  urine. 
The  purin  nitrogen  excreted  in  the  urine  must  be  mainly,  if  not  entirely, 
endogenous. 

Purin  Base  NUrogen. — The  excretion  of  purin  base  nitrogen  varied 
considerably  in  the  individual  cases  but  was  usually  most  during  the  time 
of  tlie  greatest  uric  acid  excretion.  This  is  shown  in  Cases  (Protocols) 
1,  3,  4,  7.  and  8.  In  Case  (Protocol)  6,  the  amount  of  excreted  purin  base 
nitrogen  was  relatively  small,  while  the  uric  acid  elimination  was  great- 
est, and  rose  to  its  highest  level  when  the  uric  acid  was  decreasing.  It 
seems  probable  that  the  high  purin  base  excretion  and  the  high  uric  anid 
excretion  of  the  former  period  were  of  the  same  origin,  but  for  some 

33.  Weintraud:    Centralbl.  f.  inn.  Med..   1895.  xvi,  433. 

34.  Schittenhelin:    Deutscli.  Arch.  f.  klin.  Med..   1904.  Ixxxi,  423. 

35.  It  is  also  true  that  a  considerable  portion  of  the  purin  nitrogen  in  the  feces 
of  adults  does  not  originate  from  the  food   (Schittenhelm) . 

36.  In  experiments  on  infants  more  than  5  days  of  age,  Nieman  (see  Note  31) 
found  that  the  portion  of  the  ingested  purin  nitrogen  which  was  excreted  in  the 
urine  was  practically  the  same  as  in  adults.  It  does  not  necessarily  follow,  how- 
ever, that  these  experiments  apply  to  the  new-born  infant. 
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unknown  reason  the  excretion  of  the  former  was  delayed.  An  indication 
of  this  delayed  excretion  is  seen  in  Case  (Protocol)  1,  in  which  the  high- 
est uric  acid  and  purin  base  values  were  not  coincident.  The  pnrin 
bases  showed  only  a  slight  increase  at  the  time  the  uric  acid  was  highest, 
but  rose  to  their  greatest  values  on  the  following  days — times  when  the 
uric  acid  was  decreasing.  In  Case  (Protocol)  2  the  excreted  purin  base 
nitrogen  was  comparatively  small  in  amount  during  the  entire  period 
of  observation,  with  the  exception  of  a  slight  increase  on  the  fourth  day. 
The  relation  of  the  excretion  of  the  purin  bases  to  the  uric  acid  excretion 
is  shown  in  the  new-born  infant  observed  by  ISTieman  f^  there  was  a  great 
increase  in  the  purin  base  excretion  when  the  uric  acid  values  were 
increasing. 

The  average  purin  base  excretion  in  our  cases  is  shown  in  Table  7. 

TABLE   7. — Average  Excketion  of   Purin   Base   Nitrogen    (Eight   Cases)  * 

Average  Excre-  Average  Excre- 
tion in  Mg.  for  tion  in  Mg.  for 
Average  Excre-         Immediate  Late  Liga- 
tion in  Mg.             Ligations  tions 
Dav.                               All  Cases.            ( 4  Cases ) .  (4  Cases ) . 

1     ." 5.3                          5.2  5.5 

2     9.3  7.9  10.8 

3     8.1  6.5  9.7 

4     6.9  6.9  7.0 

5    6.1  7.3  5.1 

6     5.6  4.0  7.2 

7     3.7  3.3  4.0 

8    3.5  3.5  3.4 

*  It  is  possible  that  these  average  figures  do  not  indicate  the  true  average 
quantities  of  purin  base  nitrogen,  since  the  same  method  of  estimation  was  not 
used  in  all  cases.  The  variation  was  necessitated  by  the  different  and  at  times 
small  quantities  of  urine  available  for  this  examination.  This  applies  especially 
to  Cases  1  and  2,  in  which  the  purin  base  nitrogen  was  determined  in  small  quan- 
ties  of  urine.  The  results  of  the  daily  determinations  in  Cases  3  and  4  and  the 
determinations  for  three-day  periods  in  Cases  6,  7  and  8,  are  comparable,  since 
the  same  methods  were  employed,  with  the  use  of  approximately  the  same  amounts 
of  material. 

Leukocytosis. — Soon  after  birth  there  is  a  great  increase  in  the  num- 
ber of  leukocytes  and  later  a  pronounced  decrease.  This  has  been  shown 
by  Gundobin,^'  Schiff/*  and  others.  The  average  leukocyte  count  in  our 
cases  is  shown  in  Table  8. 

These  figures  show  the  high  leukocyte  count,  and  later,  the  great 
decrease  of  the  leukocytes,  during  the  first  three  days  of  life.  In  most 
instances  our  data  are  based  on  a  single  daily  estimation,  and  therefore 
do  not  show  the  rather  frequent  fluctuation  of  the  leukocytes  during  the 
first  days  of  life.  We  cannot  lay  much  stress  on  the  dijfferences  shown 
between  the  immediate  and  late  ligation  cases  as  indicating  the  usual 


37.  Gundobin:  Jahrb.  f.  Kinderh.,  1893,  xxxv,  187. 

38.  Schiff:    Ztschr.   f.   Ileilk.,   Prague,   1890,  xi,   17;   Jahrb.  f.   Kinderh.,   1892, 
xxxiv,  169. 
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conditions,  for  our  iSeries  of  cases  is  too  small.  Moreover,  a  single  count 
each  day  is  not  sufficient  for  this  purpose,  but  counts  should  be  made  at 
frequent  intervals.  Our  results  are  merely  intended  to  show  the  leuko- 
cyte count  in  the  cases  used  in  this  investigation. 

TABLE   8. — Average  Leukocyte   Count  for  the   First   Eight   Days    (Eight 

Cases) 

Leukocytes  per  Cubic  mm.  of  Blood. 

Average, 

Immediate  Li-  Average,  Late 

Average,                 gations  Ligations 

Day.                            All  Cases.             ( 4  Cases ) .  (4  Cases ) . 

1     20,000                     28,600  29,400 

2     16.800                      17,900  15,700 

3     11,800                      13,700  9,900 

4    10,300                      10,800  9,800 

5     10,600                      10,200  11,100 

6     11,700                      11,100  12,300 

7     12,000                      10,200  13,900 

8     11,600                      11,300  12,000 

Total  Nitrogen. — The  total  nitrogen  excretion  in  our  cases  agreed  in 
general  with  the  results  of  other  observers,  but  as  the  quantity  of  nitrogen 
was  not  determined  in  the  food  of  most  of  our  cases,  the  total  nitrogen 
values  have  no  special  significance.  There  was  usually  a  rise  in  the  excre- 
tion of  total  nitrogen  during  the  third  day,  coincident  with  the  greater 
uric  acid  excretion.  But  it  was  usually  on  this  day  that  the  secretion  of 
the  mother's  milk  began,  and  in  consequence  there  was  a  greater  nitrogen 
intake.  After  the  third  day  the  total  nitrogen  excretion  was  remarkably 
constant.  In  Case  9  (Protocol  IX)  the  nitrogen  balance  was  determined 
for  three  day  periods.-^^    The  data  are  given  in  Table  9. 

In  Case  4  (Protocol  lY)  the  nitrogen  balance  was  determined  for  the 
first  three  da^'s,  with  the  following  results  :*'' 

Milligrams  of  nitrogen  ingested,  2,870;   milligrams  of  nitrogen  in  urine  and 
feces,  1,418;  balance,  +1,452=50.5  per  cent,  of  the  nitrogen  ingested. 

During  the  first  three  days  there  was  a  nitrogen  retention  in  both 
infants  in  spite  of  the  loss  of  weight  during  this  period.  Both  infants, 
however,  began  to  gain  weight  on  the  first  day  of  the  following  period. 
The  three  infants  observed  bv  Langstein  and  Nieman*^  showed  a  nitrogen 


39.  The  periods  in  this  ease  were  exactly  72  hours  each.  The  food  nitrogen 
was  determined  from  a  composite  specimen  of  milk  obtained  by  pumping  the 
breasts  before  and  after  each  nursing.  There  was  very  little  colostrum  in  the 
breasts  until  the  end  of  the  second  day.  There  were  two  feedings  during  the  first 
day;  subsequently  the  infant  was  nursed  at  three-hour  intervals.  The  milk  secre- 
tion began  on  the  evening  of  the  third  day. 

40.  The  period  in  this  case  was  eighty-five  hours.  The  determination  of  the 
food  nitrogen  and  the  technic  of  nursing  was  the  same  as  in  Case  9.  There  was  a 
moderate  amount  of  colostrum  in  the  breasts.  The  milk  secretion  began  about 
fifty-six  hours  post-partum,  so  that  the  infant's  food  during  what  is  recorded  as 
the  third  day   (see  Protocol  IV),  consisted,  in  part,  of  the  first  milk  secretion. 

41.  Langstein  and  Nieman:  Jahrb.  f.  Kinderh.,  1910,  l.xxi,  604. 
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loss  during  the  first  tliree  days.  These  infants,  however,  were  not  nursed 
hv  tlieir  own  mothers  but  were  fed  on  milk  which  had  been  pumped  from 
wet-nurses.'*-  Our  patients  ingested  much  more  nitrogen  during  this 
period,  since  they  received  colostrum,  which  is  much  richer  in  nitrogen 
than  mature  millc*^ 

TABLE  9. — XiTROGKx   Balance  ix  Case  9  Durixg  the  First  Nine  Days  of 

Life 

Nitrogen  Nitiogen  Balance  Per  cent,  of 

Ingestei  in  Urine  and  Weight  Nitrogen 

Period                            Mg.  Feces,  Mg.  Mg.  Ingested 

1    L.512  1,118  +394  =       26. 

2    2.8S3  1.005  +1,818  =       63. 

3    2,783  1,050  +1,724  =       61.0 

During  the  second  and  third  periods — from  the  fourth  to  the  ninth 
days  inclusive — there  was  a  greater  retention  of  nitrogen  by  Case  9  than 
by  the  cases  of  Langstein  and  i^ieman.  In  one  of  their  cases  there  was 
a  nitrogen  loss  for  the  fourth  and  fifth  days;  in  a  second  there  was  a 
negative  balance  for  the  sixth,  seventh  and  eighth  days.  Michel**  deter- 
mined the  nitrogen  balance  in  one  infant  of  four  days,  two  of  five  days 
and  one  of  seven  days  of  age.  The  retention  of  the  ingested  nitrogen  was 
T3  per  cent.,  75.7  per  cent.,  77.2  per  cent.,  and  80  per  cent.,  respectively. 
This  higher  nitrogen  retention  in  Michel's  cases  was  mainly  due  to  the 
greater  intake  of  nitrogen  than  in  our  case. 

TABLE   10. — Comparisox  of  the  Avebage  Excretion  of  Total  Nitrogen    to 

Total  Purin  Nitbogex 

Immediate  Ligation Late  Ligation 

(4  Cases).  (5  Cases). 

Total          Pnrin  Ratio  Total  Purin  Ratio 

Nitrogen,  Nitrogen,  P.N. :T.N.,  Nitrogen,  Nitrogen,  P.N.  :T.N., 

Dav                   :\Ig.             Mg.  Mg.  Mg.             :Mg.  Mg. 

1.' 197              25.4  1:7  172              24.7  1:7 

2 224              27.0  1:8  241              40.4  1:6 

3 249              33.9  1:7  332              43.9  1:7 

4 299              28.2  1:10  271              27.0  1:10 

5 294              22.2  1:13  327              18.5  1:17 

6 310              16.2  1:19  342              19.0  1:18 

7 344              15.2  1:22  274              16.1  1:17 

8 :;24              15.7  1:20  333              15.1  1:22 

PJiosphorus. — There  have  been  only  a  few  observations  on  the  phos- 
phorus excretion  in  the  new-born,  and  these  have  given  divergent  results. 
Hecker*^  in  an  infant  of  3  months,  and  Harley*®  in  one  of  6  months, 
found  only  traces  of  phosphorus.     Martin  and  Euge^  and  Parrot  and 

42.  This  insured  a  more  accurate  control  of  the  quantity  and  composition  of 
the  food. 

43.  Langstein  and  Nienian  point  out  the  fact  that  their  patients  received  a 
food  poorer  in  nitrogen  than  they  would  if  they  had  been  nursed  by  their  own 
mothers  and  had  received  colostrum,  instead  of  a  more  mature  milk. 

44.  Michel:  Quoted  by  Keller,  Arch.  f.  Kinderh.,  1900.  xxiv.  1;  Czerny  and 
Keller.  289  and  294. 

45.  Hecker:  Vircliow's  Arch.  f.  path.  Anat.,  1857.  xi.  217. 
40.  Harley:   Quoted  by  Cruse   (see  note  29). 
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Jioliin"  comment  on  the  small  ])liosphorus  content  of  the  urine  of  new- 
born infants.  Cruse^**  states  that  phosphorus  may  be  present  only  in 
traces  in  tlie  urine  of  the  new-born,  or  may  be  entirely  absent.  In  his 
observations  on  the  excretion  of  piiosphates  (uranium  acetate  titration) 
Cruse  found  from  0.008  to  0.039  per  cent,  in  the  urine  of  infants  of 
5  to  10  days  of  age,  0.010  to  0.058  per  cent,  in  the  urine  of  infants  of 
10  to  30  days,  and  0.015  to  0.032  per  cent,  in  the  urine  of  infants  30  to 
60  days  of  age.  In  one  of  the  patients  5  days  of  age  studied  by  Michel,** 
the  average  daily  excretion  of  phosphorus  was  22  rag.  of  PoO.:,  during  a 
three-day  period;  a  second  infant  5  days  of  age  excreted  an  average  of 
25  mg.  of  PoO-  a  day  during  a  four-day  period.  An  infant  of  7  days 
excreted  a  daily  average  of  34  mg.  of  PoO.-  during  a  six-day  period. 

Moll*'  has  recently  emphasized  the  clinical  importance  of  an  estima- 
tion of  the  urinary  phosphates.  He  states  that  the  urine  of  a  normal, 
thriving,  breast-fed  infant  contains  from  10  to  20  mg.  of  PoO-  a  day, 
which  type  of  urine  he  regards  as  being  practically  phosphorus-free,  and 
10  c.c.  of  which  requires  only  a  few  drops  of  uranium  acetate  solution  for 
the  complete  precipitation  of  the  contained  PoO-.  It  was  observed  that 
hunger  had  no  effect  on  the  phosphate  elimination,  but  that  there  was  a 
greatly  increased  elimination  during  "alimentary  intoxication"  (Finkel- 
stein). 

It  was  noted  in  our  earlier  cases  in  which  the  phosphorus  was  not 
determined  (Protocols  I,  II,  III  and  IV),  that  during  the  first  few  days 
the  addition  of  the  uranium  acetate  reagent  of  Folin  and  Shaffer  pro- 
duced a  well-defined  precipitate  of  uranium  phosphate.  During  the  later 
days  the  addition  of  this  reagent  produced,  at  most,  a  faint  cloud  and 
never  a  distinct  precipitate.  The  total  phosphorus  was  determined  in 
four  cases  during  three-day  periods.    The  results  are  given  in  Table  11. 

TABLE  11. — The  Excretiox  of  Total  Phosphorus  ix  the  Urine  of  C.vses  G, 
7,  8.  AND  9,  During  Three-D.\y  Periods 

P,05  in  Mg. 

7                       8                      0  Average 

44                    63.4  60.7  53.5 

Trace^             Trace*  25.6  6.4 

4.2                  11.8  27.2  10.8 

*Gave  a  distinct  precipitate  of  ammonium  phospho-molybdate  but  the  magne- 
sium pyrophosphate  precipitate  was  too  small  to  weigh  with  accuracy.  The  phos- 
phorus determinations  were  always  made  from  as  large  a  quantity  of  urine  as 
possible;  usually  from  one-fourth  to  one-half  of  the  total  urine  for  the  period. 

In  Case  6  a  daily  determination  was  made  after  the  third  day.  In 
Case  7  the  phosphorus  was  determined  in  a  composite  specimen  for  the 
first  three  days,  and  for  the  seventh,  eighth  and  ninth  days,  while  a  daily 
determination  was  made  during  the  fourth,  fifth  and  sixth  days.  In 
Cases  8  and  9  the  phosphorus  was  determined  in  composite  specimens  for 
three-day  periods.    In  Case  5  the  urine  of  the  second  day  was  incomplete 


Case 

6 

Period  1.   . 

..      46 

Period  2.   . 

.  .Trace* 

Period  3.   . 

.  .  Trace* 

47.  Moll:  Jahrb.  f.  Kinderh.,  1909.  Ixix,  128. 
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and  the  phosphorus  was  determined  in  the  composite  specimen  for  the 
first  and  third,  and  the  fourth  and  fifth  days.  The  urinary  phosphorus 
was  as  great  during  the  fourth  and  fifth  as  during  the  first  and  third 
days.  During  the  last  day  of  observation  the  infant  began  to  vomit  and 
to  suffer  from  a  severe,  watery  diarrhea.  This  high  phosphorus  output 
on  the  fourth  and  fifth  days  is  in  marked  contrast  with  the  results  in  the 
other  cases.  This  discrepancy  may  have  been  caused  by  an  increased 
elimination  of  phosphorus,  due  to  the  gastro-intestinal  disorder  in  har- 
mony with  Moll's  view. 

Langstein  and  Nieman*^  have  determined  the  phosphorus  elimination 
in  three  new-born  infants,  but  their  results  differ  considerably  from  ours. 
Their  cases  did  not  show  a  greater  phosphorus  elimination  during  the 
first  three  days,  but  on  the  contrary,  the  excretion  usually  increased  after 
this  time. 

In  Case  9  (Protocol  IX)  the  phosphorus  balance  was  determined. 
The  results  are  given  in  Table  12. 

TABLE  12. — The  Phosphoexjs  Balance  in  Case  9  During  Thbee-Day  Periods  * 
P„0,  PoO;  in  Balance  Per  cent. 

Ingested,       Urine  and  Weight,  of  P^Os 

Period  Mg.  Feces,  Mg.  Mg.  Ingested 

1 155.5  85.5  +  70.         =       45.0 

2 492.9  67.9  +425.         =       86.2 

3 483.  88.8  +394.2       =       81.6 

*The  phospliorus  content  of  the  food  was  determined  from  a  composite  speci- 
men of  milk  obtained  by  pumping  the  breasts  before  and  after  each  nursing. 

The  percentage  of  phosphorus  retained  in  this  case  closely  corre- 
sponds with  the  results  in  Michel's**  cases.  Two  infants  of  5  days  retained 
87.3  and  77.3  per  cent,  of  the  phosphorus  (P2O5)  ingested;  an  infant  of 
7  days  retained  80.1  per  cent,  of  the  phosphorus  intake. 

Acidity. — The  acidity  of  the  urine  was  determined  in  Case  8  by  the 
method  of  Folin.  Both  the  absolute  and  the  percentage  acidity  were 
greatest  during  the  first  three  days.  The  highest  percentage  acidity  was 
on  the  second  day,  the  greatest  absolute  acidity  on  the  third  day. 

III.    GEXERAL    COXSIDERATIOX    OF    THE    URIC    ACID    EXCRETION    AXD    THE 
CAUSATIOX  OF  THE  URIC  ACID  INFARCTS 

The  results  of  Eeusing,  Sjoqvist  and  ourselves  show  that  there  is  a 
comparatively  abundant  output  of  uric  acid  from  the  new-born.  Those 
of  Sjoqvist  and  ourselves  show  that  this  excretion  is  greatest  during  the 
period  in  which  post-mortem  examination  and  the  occurrence  of  infarct 
elements  in  the  urine  indicate  that  uric  acid  is  deposited  in  the  kidney 
tubules.  There  are  two  possible  explanations  for  the  high  uric  acid  out- 
put in  the  new-born:  (1)  a  normal  uric  acid  formation  and  a  diminished 
destruction,  or  (2)  increased  formation  with  normal  or  diminished 
destruction. 
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Spiegelberg*^  found  that  when  0.1  gm.  of  uric  acid  per  kilo  of  body 
weight  was  injected  into  young  puppies,  53  per  cent,  was  excreted  in  the 
urine,  while  in  adult  animals  only  5.6  per  cent,  of  the  injected  uric  acid 
could  be  thus  recovered.  He  was  able  to  produce  deposits  of  uric  acid 
in  the  kidneys  of  puppies  by  the  injection  of  quantities  which  were  with- 
out effect  on  the  older  animals.  He  further  observed  that,  after  the  uric 
acid  injections,  the  urine  of  the  puppies  became  cloudy,  while  that  of  the 
older  animals  remained  clear.  These  experiments  indicated  that  the 
young  animals  were  less  able  to  destroy  uric  acid  than  were  the  adults, 
and  suggested  that  a  deficient  uric  acid  destruction  was  perhaps  the 
explanation  of  the  high  excretion  in  the  new-born.  This  explanation  was 
supported  by  the  studies  of  Mendel  and  Mitchell,^®  who  observed  that 
the  uricolytic  enzyme  was  the  last  to  appear  in  the  developing  pig.  Obser- 
vations on  the  human  organism,  however,  gave  different  results.  Schitten- 
helm  and  Schmid^^  were  able  to  show  an  active  uricolysis  by  the  organs  of 
the  fetus  and  the  new-born  infant.  These  results  are  of  particular  inter- 
est in  contrast  with  the  i-esults  of  Schittenhelm,^^  and  Kiinzel  and 
Schittenhelm,°-  who  were  unable  to  demonstrate  the  presence  of  a  urico- 
lytic enzyme  in  the  organs  of  adults.  "Wells  and  Corper^^  found  no  evi- 
dence of  uricolytic  activity  in  the  organs  of  the  fetus,  the  new  born,  or 
in  those  of  adults.  They  therefore  concluded  that  the  human  organism 
does  not  possess  the  ability  to  destroy  uric  acid.  The  results  of  \Yiechow- 
ski^*  have  a  similar  bearing,  for  he  was  able  to  recover  in  the  urine  a 
considerable  portion  of  the  uric  acid  injected  into  human  beings  (60  to 
80  per  cent.).  Moreover,  he  was  unable  to  demonstrate  the  presence  of 
allantoin  in  the  urine  after  the  uric  acid  injections. 

It  seems,  therefore,  that  the  results  of  Spiegelberg  on  dogs  are  not 
applicable  to  the  human  organism.  This  variation  is  perhaps  due  to  the 
fact  that  dogs  normally  have  the  power  of  destroying  uric  acid. 

The  second  hypothesis — an  increased  uric  acid  formation — is  favored 
by  Eeusing^^  and  by  Flensberg.^"  As  shown  by  Gundobin.'^  Schiff^^  and 
others,  soon  after  birth  there  is  a  rapid  rise  in  the  number  of  the  leuko- 
cytes, which  later  shows  a  pronounced  fall.  The  high  uric  acid  formation 
was  thus  explained  on  the  basis  of  Horbaczewski's  theory. 

The  relationship  of  the  leukocytes  in  the  peripheral  blood  to  the  elim- 
ination of  uric  acid  is  a  problem  on  which  there  is  an  enormous  contro- 
versial literature,  and  which  at  the  present  time  remains  unsolved.  There 
is  little  doubt  that  uric  acid  can  arise  from  the  nuclein  of  leukoc}-tes,  as 


48.  Spiegelberg:  Arch.  f.  exper.  Path.  u.  Pharmakol.,  1898,  xli,  428. 

49.  Mendel  and  Mitchell:  Am.  Jour.  Physiol.,  1907,  xx,  97. 

50.  Schittenhelm  and  Sehmid:   Ztschr.  f.  exper.  Path.  u.  Therap..  1907,  iv,  424. 

51.  Schittenhelm:   Ztschr.  f.  Physiol.  Chem..  1909,  Ixiii.  248. 

52.  Kunzel  and  Schittenhelm:  Zentralbl.  f.  Physiol,  u.  Path.  d.  Stoffwech.,  1908. 
iii.  721. 

53.  Wells  and  Corper:  Jour.  Biol.  Chem.,  1909,  vi.  321. 

54.  Wiechowski:   Arch.  f.  exper.  Path.  u.  Pharmakol.,  1909,  Ix,   185. 
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well  as  from  the  nuclein  of  other  tissues.  The  observations  of  Frankel," 
Jakob,^*^  Jakob  and  Kriiger"  and  Musser  and  EdsalP^  in  leukemia  and 
of  Kiihnau^^  and  others  in  pneumonia,  gives  evidence  of  the  origin  of 
uric  acid  from  leukocytes.  We  have  no  evidence  to  show,  however,  that 
the  number  of  leukocytes  in  the  peripheral  blood  is  an  accurate  index  of 
the  total  number  of  these  cells,  nor  that  a  decrease  in  the  leukocyte  count 
means  a  leukocyte  destruction.  It  has  been  demonstrated  by  Gold- 
scheider  and  Jacob,«°  Schulz,"  Bohland*'^  and  others  that  a  decreased 
number  of  leukocytes  in  tlie  peripheral  blood  may  only  mean  a  changed 
distribution  of  these  cells.  Uliese  observers  showed  that  when  such  a 
decrease  was  induced  experimentally  in  animals,  it  was  compensated  by 
an  accumulation  of  the  leukocytes  in  the  lung  capillaries.  In  other  words, 
these  experiments  indicate  that  fluctuations  of  the  leukocyte  count  do 
not  necessarily  signify  changes  in  the  total  number  of  these  cells,  but 
may  merely  indicate  altered  proportions  in  tlie  peripheral  circulation  and 
the  internal  organs. 

The  apparent  relationship  of  the  leukocyte  count  to  the  uric  acid 
excretion  is  shown  by  the  tabulated  data  for  our  cases.  There  was  usually 
an  inverse  ratio  between  the  leukocyte  count  and  the  uric  acid  elimination 
during  the  first  four  days.  There  was  a  great  decrease  in  the  leukocyte 
value  during  the  period  when  the  uric  acid  figures  were  largest,  which 
coincides  with  the  time  when  the  uric  acid  infarcts  occur.  The  excretion 
of  phosphorus  followed  a  similar  course;  it  was  high  during  the  first 
three  days  and  then  fell  sharply  to  quantities  which  were  often  too  small 
to  estimate.  It  is  well  known  that  nuclear  material  is  rich  in  phosphorus 
as  well  as  in  the  precursors  of  uric  acid,  and  this  parallelism  in  the  excre- 
tion of  uric  acid  and  phosphorus  strongly  suggests  that  their  joint  origin 
is  from  cell  nuclei.  It  therefore  seems  correct  to  attribute  the  augmented 
uric  acid  excretion  to  an  increased  formation  of  that  substance. 

.A  more  difficult  problem  arises  when  we  attempt  to  determine  whether 
this  uric  acid  originates  from  leukocytolysis,  or  finds  its  origin  in  other 
tissues.  The  high  uric  acid  excretion  occurs  at  a  period  when  the  blood 
is  undergoing  rapid  morphologic  changes.  During  fetal  life  and  shortly 
after  birth  many  of  the  red  cells  contain  nuclei  which  disappear  during 
the  first  few  days  of  life.  Shortly  after  birth  the  leukocytic  formula 
shows  a  predominance  of  the  polynuclear  neutrophilic  cells,  but  within 


55.  Frankel:  Deutsch.  med.  Wclinsclir.,  1895,  xxi,  639. 
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a  few  days  the  proportion  elianges  and  the  typical  infantile  blooil  pielurc 
— a  predominance  of  lymphocytes — is  apparent  (Carstanjen"^).  There 
is  at  first  an  increase  in  the  number  of  leukocytes  in  the  peripheral  blood, 
and  later  a  pronounced  decrease.  Tt  has  been  menti(jned  that  when  the 
new-born  infant  is  left  attached  to  the  placenta  some  time  after  birth  it 
receives  a  much  larger  amount  of  blood  than  when  the  umbilical  cord  is 
ligated  immediately  after  birth.  If  the  uric  acid  arises  from  the  morpho- 
logic elements  of  the  blood,  it  is  to  be  expected  that  the  excretion  would 
be  greater  in  the  cases  in  which  the  unibilical  cord  was  lied  late."*     'I'hat 

Thr««  '\<K<*    periods. 


Curve  1. — Comparison  of  the  leukocytosis  witli  the  excretion  of  P.Os  and  total 
purin  nitrogen.  Leukocytes,  continuous  line:  total  puriii  nitrogen,  dotted  line. 
The  data  for  the  purin  nitrogen  and  leukocytes  were  obtained  from  all  of  the 
cases. 


63.  Carstanjen:   Jalirb.  f.  Kinderh.,   1900.  liii.  215. 

G4.  Reusing  has  suggested  that  the  uric  acid  output  should  be  greater  in  late 
ligation  cases  if  the  increased  excretion  of  that  substance  in  the  new  born  orig- 
inated from  leukocytolysis;  but  he  apparently  made  no  observations  bearing  on 
this  problem.  The  work  of  Hofmeier  and  Silvermann  indicates  that  there  is  a 
destruction  of  the  blood  elements  in  icterus  neonatorum.  On  the  basis  of  this 
observation.  Reusing  has  suggested  that  if  the  uric  acid  originates  from  a  destruc- 
tion of  blood  cells,  there  should  be  a  greater  excretion  of  uric  acid  by  jaundiced 
infants.  The  two  cases  observed  by  Reusing  give  no  conclusive  evidence  on  this 
point.  Two  of  our  cases  (Protocols  TV  and  VTl)  developed  a  mild  grade  of  icterus 
neonatorum.  The  degree  of  jaundice  was  very  slight,  however,  and  was  evidenced 
only  by  a  faint  yellow  color  of  the  conjunctiva.  In  neither  case  was  the  excretion 
of  uric  acid  greater  than  in  the  infants  without  jaundice. 
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this  is  the  case  is  shown  by  the  results  from  our  cases.  During  the  second 
and  third  days  the  average  uric  acid  excretion,  and  the  excretion  in  rela- 
tion to  the  body  weight,  were  greater  in  the  late  ligation  cases.  These 
observations  would  seem  to  indicate  that  the  blood  elements  are  in  some 
way  concerned  with  the  increased  uric  acid  formation  in  the  new  born. 
The  pronounced  decrease  in  the  leukocyte  count,  and  the  disappearance 
of  a  great  number  of  polynuclear  cells  from  the  peripheral  blood,  suggests 
that  the  uric  acid  arises  from  a  leukocyte  destruction.  Although  this 
evidence  is  suggestive,  there  is  no  proof  that  these  changes  signify  a 
leukocyte  destruction,  and  it  is  impossible  to  determine  whether  the  uric 
acid  arises  wholly,  or  in  part,  from  an  increased  number  or  an  increased 
destruction  of  leukocytes,  or  from  the  extruded  nuclei  of  the  red  cells. 
Perhaps  it  originates  in  some  phase  of  metabolism  concerned  with  the 
production  of  the  formed  elements  of  the  blood. 

The  exciting  cause  for  the  deposition  of  uric  acid  in  the  kidney 
tubules  is  not  entirely  clear.  "We  foimd  that  the  acidity  of  the  urine  was 
greatest  during  the  first  three  days,  which  is  coincident  with  the  forma- 
tion of  the  infarcts.  This  high  acidity  of  the  urine  may  be  a  factor  in 
causing  the  deposition  of  uric  acid,  for  uric  acid  is  readily  thrown  out  of 
solution  by  increased  acidity  of  the  urine. 

Any  acceptable  hypothesis  must  explain  not  only  the  deposit  of  the 
uric  acid  in  the  kidney  but  also  the  formation  of  the  infarct  elements  and 
stroma.  The  uric  acid  is  not  deposited  directly  in  the  kidney  tubules 
but  is  found  in  the  characteristic  cylinders  and  spheres.  There  are  cer- 
tain objections  to  Ebstein's  hypothesis — the  primary  deposit  of  uric  acid 
and  a  secondary  formation  of  the  infarct  stroma  through  cell  necrosis. 
Spiegelberg  has  shown  that  the  urine  of  the  new-born  infant  has  great 
solvent  powers  for  uric  acid,  and  that  urine  which  was  turbid  with  urates 
was  still  able  to  dissolve  considerable  quantities.  It  is  also  well  known 
that  the  urine  of  adults  may  contain  very  large  amounts  of  uric  acid; 
yet  uric  acid  infarcts  never  occur  in  adult  life. 

The  explanation  of  Flensberg  was  based  on  careful  histologic  exami- 
nation of  the  kidney  of  the  fetus  and  the  new-born  infant.  He  showed 
the  presence  of  the  cylinders  in  the  kidney  tubules  before  the  occurrence 
of  the  infarcts.  It  remains  to  be  determined  whether  the  contact  of  these 
cylinders  with  the  concentrated  and  highly  acid  urine  is  sufficient  to 
excite  a  deposit  of  uric  acid  on  their  surface,  or  whether  the  deposition 
of  the  uric  acid  depends  on  some  special  physical  or  chemical  character- 
istic of  the  urine. 

IV.    SUMMARY   AND   CONCLUSIOXS 

1.  Uric  acid  infarct  elements  were  present  in  the  urine  of  each  of  nine 
new-born  infants. 
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Curve  2. — Relation  of  the  number  of  leukocytes  (continuous  line)   to  the  elimi- 
nation of  uric  acid  nitrogen   (dotted  line)   and  purin  base  nitrogen   (broken  line). 
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2.  (a)  The  uric  acid  output  in  new-born  infants  is  both  absolutely 
and  relatively  high.  Tt  is  greatest  during  the  first  three  days  and  then 
decreases. 

(b).  In  cases  in  which  the  umbilical  cord  was  ligated  late,  the  output 
of  uric  acid  was  greater  during  the  second  and  third  days  than  in  cases 
in  which  the  cord  was  ligated  immediately  after  birth. 

(c).  The  quantity  of  the  purin  substances  in  the  colostrum  ingested 
is  too  small  to  explain  the  observed  high  uric  acid  output. 

3.  The  total  phosphorus  excretion  was  high  during  the  first  three 
days  and  then  showed  a  sharp  diminution.  There  is  marked  retention 
of  phosphorus  by  the  new-born  infant. 

4.  There  is  a  moderate  nitrogen  retention  during  tlie  first  three  days 
of  life.    Later,  nitrogen  is  retained  in  large  degree. 

5.  There  is  an  inverse  ratio  between  the  leukocyte  count  and  the 
elimination  of  phosphorus  and  uric  acid  during  the  first  few  days  of  life. 

G.  In  the  light  of  our  present  knowledge,  the  parallelism  between  the 
excretion  of  uric  acid  and  phosphorus  during  the  first  three  days  would 
seem  to  iudicate  a  common  origin  from  cell  nuclei.  The  greater  excretion 
of  uric  acid  in  the  late  ligation  cases  siiggests  that  the  formed  elements 
of  the  blood  in  some  'way  serve  as  its  origin.®^ 
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facilities  of  his  laboratories  at  our  disposal,  and  to  acknowledge  our  great 
indebtedness  to  him  and  his  associate.  Dr.  J.  Eosenbloom,  for  much  val- 
uable assistance.  We  wish  also  to  acknowledge  our  indebtedness  to  Dr. 
Rowland  G.  Freeman  for  permitting  us  to  use  the  material  from  his  serv- 
ice at  the  ISTew  York  Nursery  and  Child's  Hospital,  and  to  thank  the 
superintendent  and  nurses  for  their  cooperation.  We  are  also  greatly 
indebted  to  Mr.  F.  W.  Shaffer  for  much  assistance  in  the  supervision  of 
the  cases  from  the  Xursery  and  Child's  Hospital,  and  to  Miss  E.  Feagin 
for  her  careful  supervision  of  Case  9. 

54  West  One  Hundred  and  Fourth  Street — Troy,  Texas. 


65.  In  addition  to  the  numbered  references  the  following  have  been  freely 
consulted: 

Hall:  The  Purin  Bodies,  1904. 

Hill:  Recent  Contributions  to  Physiology  and  Biochemistry,  1906. 

Wiener:   Ergebnisse  der  Physiologie,  1902,  i,  555;    1903,  ii,  377. 

McCrudden:    The   Chemistry,  Physiology  and   Pathologj-   of   Uric   Acid,    1905. 

Barker:   Truth  and  Poetry  Concerning  Uric  Acid,   1905. 

Mendel:  Harvey  Lecture,  1905-1906,  Jour.  Am.  Med.  Assn.,  1906,  xlvi,  842 
and  944. 

Lusk:  The  Science  of  Nutrition,  1909. 
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PROTOCOL  I. — Case  1. — Immediate  Ligation  of  Umbilical  Coud,  First  Child 


_,            W  eight,  « .ti  -^  jj 

^""y           Gm.  IS  ^« 

1.  38  hours  .  .3,042  1014  32 

2 3,494  1018  25 

3 3,494  1011  130 

4 3,614  1004  280 

5 3,676  1005  350 

6 3,616  1005  290 

7 3,676  1004  290 

8 3,676  1004  360 

*Daily  determination  by  Kenneway's 
method. 


t3 

tb 

^- 

Leukocytes 

<     • 

'-J 

Puriu* 
Base  Ni 
trogen. 

Total 
Nitroge 
Mg. 

per  c.mm. 
of  Blood 

43. 

2.3 

136. 

28,100 

23.8 

2.3 

148.2 

14,000 

101.6 

4.7 

269.4 

17,400 

98.5 

12.9 

243.1 

14,200 

75.2 

12.9 

199.6 

12.700 

45.3 

4.5 

284.1 

8,000 

43.8 

6.5 

310. 

11,700 

50.6 

4.9 

308.1 

11,000 

modification  of  the  Camraerer-Arnstein 


PROTOCOL  II. — Case  2. — Late  Ligation  of  Umbilical  Coed.     Second  Child 


-Urine- 


Day 


Weight, 
Gm. 


25  hours 


.  3,568 
.3,269 
.3,227 
.3,269 


5 3,227 

6 3,255 

7 3,295 

8 


tc  +^ 

"3  > 
a>  cs 

1016 
1010 
1010 
1007 
1005 


47.5 
76.5 


1— H 

3    :i   O 


O   ? 


Leukocytes 
per  c.mm. 
of  Blood 


method. 


30           47.5            3.7          127.6  24,500 

32           76.5           2.7          142.  14,300 

part  lost      7,300 

310           77.5           7.1         220.  7,600 

310           53.7            1.4         310.8  7,500 

1005  part  lost     ....           ....          12,600 

1005         268           50.             4.3         196.4  13,200 

11,400 

Daily  determination  by  Kenneway's  modification  of  the  Cammerer-Arnstein 


PROTOCOL  III. — Case  3. — Late  Ligation  of  Umbilical  Cord.     First  Child 


Day 


Weight, 
Gm. 


1.  24  hours  .  .3,479 

2 3,367 

3 3,367 

4 3,339 

5 3,425 

6 3,425 

7 3,507 

8 3.624 

*Dailv  determination 


■S  > 

1020 
1012 
1007 
1005 
1005 
1007 
1005 
1004 


12 
110 
210 
280 
370 
365 
275 
390 


-Uriue- 


■"^^ 

D 

37.8 
142.5 
104.16 

56.0 

37. 

42.8 

31. 

29.9 


to 


60 


j-    bO  ^60 


by  the  method  of  Kriiger 


O  3  p 

73.8 
49.7 
22.6 
14.3 
18.5 
14.1 
12.2 

and  Sch 


169.4 
342.1 
326.2 
266.5 
355.8 
347.4 
261.8 
371.2 
mid. 


Leukocytes 
per  c.mm. 
of  Blood 

38,000 
15.800 
11,600 
11,000 
14,000 
14.400 
17,900 
13.700 
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PROTOCOL  VIII. — Case  8. — Late  Ligation  of  Umbilical  Cord.     First  Child 


y^ 

cTi? 

^i'J  s 

•" 

>2  r^ 

S5      ^ 

to 

Leukocytes 

Ph  = 

'►C  1^ 

Day          -  £ 

■5  ^' 

<  to 

0) 

^"  fcb 

o 
o 

- 

per  c.mm. 
of  Blood 

a 

~  ."ti 

-■•'^ 

<v 

"t::r 

'Xi  'Z 

(y 

—J 

Sh2; 

r-  — 

— 

r- 

1.  31   Ins.. 3,1 10 

1012 

43 

1115.9 

158.4 

27.40 

11. 7S 

22,800 

2 3.110 

1015 

39 

08.4 

198.9 

41.76 

16.28 

13,600 

3 2,998 

10075 

240 

98.4 

312.7 

7.76 

18.61 

9.300 

For  period. 

33.8 

(53.4 

4 2.970 

1008 

1S2 

36.2 

216.5 

5.24 

9.53 

10.000 

5.    : 2,879 

1007 

222 

40.6 

314.5 

4.96 

11.01 

11,600 

6 2.942 

1007 

270 

35.9 

382.5 

5.24 

14.14 

11,500 

For   period     .  .  . 

14.8 

TraceJ 

7 2.998 

1007 

275 

31.6 

374. 

4.96 

13.64 

12,700 

8 3,044 

1007 

290 

40. 

328.8 

4.96 

14.38 

11,600 

9 3.044 

1007 

320 

29.4 

253.7 

3.54 

11.32 

9,700 

For    period     .  .  . 

3.4 

11.8 

JSlight  molybdate  precipitate;   Xo  weighable  Mg.PjOx. 
§In  cubic  centimeters  of  X/10  XaOH. 

*Determined  in  the  composite  specimen  by  Kenneway's  niodifiention  of  the  Cammerer-Arnstein 
method. 

tThe  urine  used  for  the  determination  of  the  acidity  was  afterwards  used  in  the  phospliorus 
determination.  Since  free  oxalic  acid  interferes  with  the  precipitation  of  ammonium  phospho- 
molybdate,  blank  determinations  were  made.  Duplicate  phosphorus  determinations  were  made  in  a 
solution    of    sodium    dihydrogen    phosphate    with   the  following  result-?: 

Magnesium 
Pyrophosphate, 
Gm. 

1.  25  c.c.  of  phosphate  solution   0.0395 

0.039S 

2.  25  c.c.  of  phosphate  solution  with  the  addition   of  nitric  and  >ulpliuric  acids 0.039(5 

yot  heated  0.0389 

3.  25  c.c.  of  phosphate  solution  with  the  addition  of   nitiic-   and    sulphuric   acids 

and   10  gm.  of  potassium  oxalate    y'o    molybdate 

yot  heated.  precipitate. 

4.  25    c.c.    of    phosphate    solution    with    the    addition  of  nitric-  ant!  snlphniie  acids  and    10 

gm.  of  potassium  oxalate   0.0397 

Heated  as  in  tJie  Xeuman  oxidation  method 0.0391 

It  is  thus  seen  that  when  the  Xeuman  method    of   oxidation    is   used,    the    presence   of   oxalic 
acid  does  not  interfere  with  the  determination. 
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THE   NOX-SPECIFICITY   OF  THE   CYTO-FIXDINGS  IX  THE 

SPINAL  FLUID  IX  VAEIOUS  MEXIXGEAL  COXDITIONS, 

ESPECIALLY    IX    CHILDREX 

FROM    AX    EXAMIXATIOX    OF    OVER    FI^E    HUXDRED    SPECIMEXS 
WILLIAM  PALMER  LUCAS,  M.D. 

BOSTON 

Text-books  which  deal  with  the  examination  of  the  spinal  fluid  give 
much  space  to  elaborate  schemes  for  a  positive  diagnosis  from  the  spinal 
fluids  in  the  different  forms  of  meningitis.  However,  if  one  has  had 
these  same  spinal  fluids  to  examine,  one  is  immediately  impressed  with 
the  fact  that  no  absolute  rules  will  hold.  This  is  especially  true  in  case? 
of  suspected  tuberculous  meningitis.  Several  recent  articles  have  claimed 
a  cure  in  cases  of  tuberculous  meningitis,  the  diagnosis  of  which  has 
been  based  on  the  mere  counting  of  the  cells,  and  a  differential  study 
of  these  cells. 

In  direct  opposition  to  this  point  of  view  it  may  be  interesting  to 
note  the  findings  in  several  different  conditions,  that  have  come  under 
observation,  which  commonly  occur  in  children. 

The  diagnosis  of  epidemic  meningococcus  meningitis  is  never  based 
solely  on  the  finding  of  an  excess  of  polynuclears  in  the  exudate.  The 
infecting  organism  is  the  most  important  finding,  and  on  it  is  based  not 
only  the  treatment,  but  also  the  prognosis. 

Xor  is  one  justified  in  diagnosing  a  case  as  one  of  tuberculous  menin- 
gitis because  the  fluid  contains  a  preponderance  of  mononuclear  cells, 
or  lymphocytes.  The  etiologic  causes  underlying  these  findings  are,  to 
be  sure,  very  much  harder  to  determine  than  in  the  instance  of  fluids 
in  which  the  organism  is  easily  discoverable,  and  almost  as  easily  identi- 
fied. But  even  in  long  continued  pyogenic  infections  in  which  the 
process  has  become  chronic,  the  reversion  from  a  poh-nuclear  to  a  mono- 
nuclear predominance  is  seen.  Just  why  this  reaction  should  occur  may 
not  be  perfectly  clear,  but  still  it  remains  a  fact  that  in  this  respect  the 
reaction  of  the  meninges  resembles  that  of  the  true  serous  membranes, 
pleural,  pericardial  and  peritoneal,  and  even  the  synovial  membranes. 

All  these  membranes  react  in  a  more  or  less  parallel  and  uniform 
way  to  various  infecting  agents.  Each  membrane  is,  of  course,  governed 
by  certain  definite,  normal  conditions.  Understanding  and  realizing 
these  normal  limits  and  conditions  is  essential  in  understanding  the  reac- 
tions to  certain  infectious  agents.     The  reason  why  certain  infectious 
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agents  act  as  tliey  do  on  these  different  membranes  is  not  nearly  so  clear. 
The  exact  reasons  for  these  chemotactic  properties  depend,  undoubtedly, 
on  certain  factors  in  protective  immunity,  of  which  as  yet  little  is  known. 
It  is  true  of  all  this  group  of  membranes  that  the  pyogenic  organisms  at 
first  exert  a  polynuclear  chemotaxis,  and  if  they  become  chronic,  a  mono- 
nuclear chemotaxis  replaces  the  original  polynuclear  one. 

It  is  equally  true  that  certain  other  organisms  (Spirochceia  pallida, 
tubercle  bacillus)  and  certain  toxins  and  viruses  (toxins  of  almost  any 
pyogenic  organism,  e.  g.,  pneumococcus,  see  Cases  1,  7  and  8,  Table  3 ; 
the  virus  of  rabies  and  epidemic  myelo-encephalitis  [anterior  poliomy- 
elitis]) produce  a  mononuclear,  or  lymphocytic  chemotaxis.  It  is  quite 
as  erroneous  to  pronounce  a  diagnosis  of  tuberculous  meningitis  from  the 
cytologic  picture  of  a  mononuclear  predominance  in  the  fluid,  as  it 
would  be  to  pronounce  a  case  meningococcus  meningitis  from  the  poly- 
nuclear excess.  True,  in  both  cases,  due  to  the  predominance  of  these 
two  types  of  infection,  one  might  be  right  in  his  diagnosis,  and  still  be 
working  in  the  realm  of  guess-work. 

In  an  earlier  article^  attention  was  called  to  the  occurrence  of  enceph- 
alitis in  children,  and  also  to  the  fact  that  the  findings  in  the  spinal 
fluid  in  such  cases  were  identical  in  many  cases  with  those  found  in 
tuberculous  meningitis.  The  spinal  fluid  in  such  cases  was  identical 
in  many  cases  with  that  found  in  tuberculous  meningitis.  The  spinal 
tluid  in  encephalitis  is  increased  in  amount  and  is  under  pressure,  and 
may  be  opalescent,  or  even  slightly  turbid  from  the  excess  of  cells  found 
in  the  fluid,  which  are  mainly  of  the  mononuclear  and  lymphocytic  type. 

Table  1,  showing  cases  of  encephalitis,  from  the  Children's  Hospital, 
occurring  during  the  past  four  years,  will  perhaps  make  these  points 
more  clear.  To  this  class  probably  belong  the  majority  of  cases  of  mis- 
taken diagnosis. 

The  recent  studies  in  epidemic  myelo-encephalitis  (anterior  polio- 
myelitis) by  Flexner  and  Lewis,  in  this  country,  have  brought  this  epi- 
demic disease  very  prominently  before  the  medical  profession.  In  an 
attempt  to  get  some  points  in  the  early  diagnosis  of  this  condition  I 
have  been  able  to  show  both  by  experimental  means,-  in  spinal  fluids 
from  monkeys,  and  from  the  spinal  fluid  in  eleven  cases  of  undoubted, 
and  several  cases  of  abortive,  myelo-encephalitis  in  children,  the  occur- 
rence in  the  spinal   fluid   of  large   numbers   of   mononuclear  cells,   or 


1.  Southard,  E.  E.,  and  Lucas,  William  P.:  Encephalitis  in  Children,  with 
Reference  to  Frequency  of  Epilepsy  followinjj  Recovery.      (Unpublished.) 

2.  Lucas,  W.  P.:  The  Diagnosis  of  Infantile  Paralysis  in  the  Prodromal  and 
Early  Acute  Stage  as  Found  in  the  Experimental  Study  of  Acute  Poliomyelitis 
in  Monkeys,  with  Reports  of  Findings  in  Four  Human  Cases.  Boston  Med  anfJ 
Surg.  Jour.,  1910,  clxiii.  245:  Gay,  Frederick  P.,  and  Lucas,  William  P.:  Ante- 
rior Poliomyelitis.  Methods  of  Diagnosis  from  Spinal  Fluid  and  Blood  in  Mon- 
keys and  Human  Beings,  Arch  Tut.  Med..  1910.  vi.  .I.SO. 
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lymphocytes,  the  occurrence  also  of  fibriu,  and  a  turbidity  as  marked  as 
is  found  in  any  case  of  tuberculous  meningitis. 

Table  2  will  show  these  findings  and  the  different  degrees  of  varia- 
tion which  each  may  undergo. 

A  third  series  of  cases  is  reported  (Table  3)  wliich  do  not  occur  as 
often  as  the  first  two  series,  especially  at  the  time  of  an  epidemic.  How- 
ever, it  is  a  condition  that  occurs  frequently  in  acute  infections,  and 
which  commonly  gives  a  spinal  fluid  identical  with  that  found  in  tuber- 
culous meningitis,  except  for  the  absence  of  the  tubercle  bacillus. 

It  is  plain  from  the  study  of  these  three  tables  that  the  spinal  fluid 
reacts  in  the  same  way  to  a  group  of  very  different  infections.  Similar 
tables  could  be  made  from  still  more  widely  differing  conditions  as,  for 
instance,  syphilis.  But  as  cerebral  syphilis,  or  syphilis  of  the  central 
nervous  system,  is  rare  in  children,  I  have  had  tlie  opportunity  of  exam- 
ining only  one  such  fluid,  in  which  there  was  an  increase  in  the  mono- 
nuclear cells  as  well  as  an  increase  in  the  amount  and  pressure,  l)ut 
without  any  clot  formation. 

A  study  of  248  cases  of  tuberculous  meningitis,  with  over  300  spinal 
fluid  examinations  shows  the  wide  range  of  difference  in  the  special 
observations  and  brings  out  the  following  points  of  interest: 

The  amount  varied  from  5  c.c.  to  120  c.c,  with  occasionally  dry 
taps.  The  fluid  was  usually  clear  to  opalescent,  but  on  several  occasions 
turbid  fluid  was  reported  with  very  high  cell-counts.  Clot  formation  was 
absent  in  a  little  less  than  10  per  cent,  of  the  examinations,  but  was 
usually  present  at  some  one  of  the  examinations  in  every  case.  The  clot 
also  varied  from  the  typical  spider-web  clot  which  forms  in  the  course 
of  several  hours  to  one  that  forms  almost  immediately,  and  is  of  a  pro- 
nounced gelatinous  character.  The  cell  count,  which  is  made  in  one  of 
the  ordinary  counting  chambers,  varied  from  fourteen  to  920  cells  per 
cu.  mm.,  the  average  being  206  cells  per  cu.  mm. ;  but  50  per  cent,  of 
the  counts  were  100,  or  below,  so  that  such  a  high  average  is  very  mis- 
leading. 

The  differential  count  varied  between  100  per  cent,  of  lymphocytes 
and  mononuclears  and  89  per  cent,  of  polynuclears,  to  11  per  cent,  of 
mononuclears  in  one  case.  There  were  twenty-five  instances  in  which 
the  percentage  of  polynuclears  was  30  per  cent,  or  over.  On  repeated 
examinations  this,  however,  would  revert  to  the  ordinary  mononuclear 
count  of  over  90  per  cent. 

In  a  study  of  102  cases  from  different  forms  of  pyogenic  meningitis, 
the  epidemic  meningococcus  meningitis  predominated;  the  find- 
ings also  varied  over  a  fairly  wide  range.  The  amounts  varied 
from  simply  a  slight  amount  of  exudate  in  the  needle  to  250  c.c.  of 
turbid  fluid.     In  three  cases  onlv  has  clear  fluid  been  found  with  the 
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presence  of  the  meningococcus.  The  clot  formation  was  always  present 
in  abundance  in  all  except  these  three  cases,  in  which  the  clot  was  very 
fine,  and  resembled  in  every  way  that  of  the  other  types  of  meningeal 
irritation  mentioned.  The  cell-count  varied  from  forty-five  cells  per 
cu.  mm.  to  2,C00,  and  in  many  cases  the  exudate  was  too  thick  to  make 
even  an  approximate  count.  The  differential  count  almost  invariably 
gave  a  preponderance  of  polynuclear  cells.  In  the  chronic  ones  the 
mononuclear  cells  usually  were  equal  to  or  in  excess  of  the  polynuclear 
cells ;  and  during  the  treatment  of  meningococcus  meningitis  by  its  spe- 
cific antiserum,  the  mononuclears  would  increase  to  the  same  extent  as 
in  the  chronic  cases. 

Table  4  shows  the  wide  range  of  findings  in  the  spinal  fluid  from  the 
cases  discussed  and  shows  very  clearly  the  non-specific  character  of  the 
cell-findings.  It  is  evident  from  this  study  that  the  study  of  cell  mor- 
phology alone  in  the  spinal  fluid  of  different  meningeal  conditions  is 
not  sufficient  to  separate  the  different  types  of  meningitis,  and  therefore 
the  diagnosis  can  never  be  based  on  this.  The  infecting  or  causative 
organism  must  be  found  in  all  cases  in  which  there  is  a  direct  infection. 
A  negative  finding  gives  very  little  aid  toward  the  positive  diagnosis, 
though  it  has  a  value  which  increases  with  the  clinical  study  of  such 
cases.    This  makes  the  careful  clinical  study  all  the  more  important. 

This  short  study  has  been  confined  to  the  cytolog}\  The  study  of  the 
spinal  fluid  from  a  chemical  standpoint  has  not  been  attempted  in  this 
paper,  nor  has  any  mention  been  made  of  it  in  the  tables.  In  the  tables, 
however,  a  few  of  the  more  important  sj^mptoms  and  gross  findings  are 
tabulated,  simply  with  a  view  toward  showing  that  the  clinical  features 
of  these  cases  also  resembled  each  other  very  closely. 

In  conclusion,  it  is  evident,  first,  that  there  are  many  conditions  that 
give  the  same  cytologic  findings  in  the  spinal  fluid:  (a)  encephalitis, 
(b)  epidemic  myelo-encephalitis,  (c)  meningismus,  (d)  tuberculous 
meningitis,  (e)  syphilis  of  the  central  nervous  system;  second,  that  the 
presence  of  mononuclear  cells  or  lymphocytes  in  the  spinal  fluid  cannot 
be  the  basis  for  a  diagnosis  of  tuberculous  meningitis;  third,  that  the 
recovery  from  animal  inoculation,  or  the  finding  of  the  tubercle  bacillus 
microscopically  are  the  only  positive  means  of  making  the  diagnosis  of 
tuberculous  meningitis;  fourth,  that  the  study  of  the  spinal  fluid, 
although  very  important,  must  go  hand-in-hand  with  more  careful  clin- 
ical studies  of  such  border-lying  cases  as  the  ones  shown  in  the  different 
tables. 

261  Beacon  Street. 
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ANATOMY,  PHYSIOLOGY  AND   HYGIENE 

Fresh  Air  Schools 

(■/.  Perkins.  Boston  Med.  and  Surg.  Jour.,  clxiv,  10) 
Fresh  air  schools  are  for  children  physically  below  par,  whether  they  have 
latent  tuberculosis  or  not.  Due  to  the  active  tuberculosis  campaign,  it  has  been 
sho\vn  that  the  majority  of  these  children,  and  a  certain  percentage  of  children 
who  appear  in  perfect  health,  have  tuberculosis.  Children  with  active  tuberculosis 
should  never  be  permitted  in  the  public  schools,  but  the  others,  with  arrested, 
apparently  cured  or  latent  tuberculosis,  can  be  benefited  by  the  fresh  air  school. 
In  Providence,  R.  I.,  fresh  air  schools  have  been  conducted  for  three  winters.  The 
school  rooms  are  open  to  the  south.  The  air  in  the  room  is  thus  as  pure  as  out- 
of-door  air.  Foot  rugs  and  chairs  with  high  backs  are  used  to  keep  the  children 
warm.  Caps  and  mittens  are  worn.  A  hot  drink  is  served  at  10  o'clock  and  a 
lunch  at  12.  There  is  a  single  session,  so  the  children  reach  home  before  dark. 
The  homes  of  the  children  are  visited  and  instruction  in  hygiene  given.  The 
children  almost  invariably  gain  weight,  the  hemoglobin  in  the  blood  rises  and  the 
general  appearance  is  markedly  improved.  Richaed  M.  Smith. 


METABOLISM  AND  NUTRITION 

Production  of  Glycosuria  by  Epinephrin  in  Thyroidectomized  Dogs 

(F.  P.  Underhill.  Am.  Jour.  Physiol.,  1911,  xxvii,  SSI) 
This  work  substantiates  an  earlier  one  by  Underhill  and  Hilditch,  which  has 
been  criticized  by  Falta  and  Piudinger.  They  performed  another  series  of  experi- 
ments on  thyroidectomized  dogs  (the  parathyroids  were  not  disturbed)  in  which 
they  confirmed  their  earlier  findings,  that  subcutaneous  doses  of  epinephrin 
(adrenalin  chlorid)  of  1  mg.  per  kilo  of  body  weight  caused  glycosuria. 

Fbitz  B.  Talbot. 

Experimental  Contribution  to  the  Study  of  Tetany  in  Childhood 
(F.  Pexa.  Arch.  f.  Kinderh.,  liv,  Bk.  1-3,  p.  1) 
Pexa  investigated  the  cause  of  tetany  and  of  the  "spasmophilic  diathesis."  For- 
mer investigators  had  attributed  the  increased  irritability  of  the  peripheral  nerves 
present  in  this  disease  to  a  diminution  of  the  calcium  present  in  the  body  and 
especially  in  the  brain.  Quest  had  found  that  an  animal  on  a  diet  poor  in  calcium 
exhibited  an  increased  irritability  of  the  peripheral  nerves.  The  object  of  Pexa's 
experiment  was  to  investigate  the  truth  of  this  finding.  He  therefore  fed  a  dog 
for  seventy-five  days  on  a  diet  entirely  free  from  calcium.  Another  dog  of  the 
same  age  and  size  was  fed  on  an  ordinary  diet.  From  time  to  time  electrical 
tests  were  made  to  determine  the  irritability  of  the  peripheral  nerves  in  both  dogs. 
At  the  end  of  seventy-five  days  both  dogs  were  killed.  The  dog  on  a  calcium- 
free  diet  did  not  give  any  evidence  of  tetany.  The  irritability  of  the  peripheral 
nerves  was  not  increased;  the  general  nervous  condition  of  these  dogs  was  one  of 
marked  apathy  and  stupidity.  The  brain  of  the  dog  which  had  been  fed  on  a 
calcium-free  diet  showed  a  much  smaller  amount  of  calcium  than  did  that  of  the 
control  animal.  Pexa  considers  that  this  experiment  disproves  the  two  theories  pro- 
posed before,  i.  e.  (1)  that  a  diet  free  from  calcium  will  cause  an  increased  irri- 


PROGRESS    IN    PEDIATRICS  239 

lability  of  the  peripheral  nerves  and  tetany;  (2)  that  a  lessened  calcium  content 
of  the  brain  will  lead  to  tetany.  Pexa  thinks  that  the  cause  of  tetany  is  to  be 
found  elsewhere;  that  is,  in  an  imperfect  action  of  the  parathyroid  gland.  He 
examined  the  parathyroid  gland  of  the  dog  fed  on  a  calcium-free  diet  and  found 
no  anatomic  changes,  but  found  the  glycogen  content  much  increased.  He  comes 
to  the  following  conclusions:  1.  The  most  striking  feature  of  the  clinical  picture 
is  a  passivity  of  the  animal  toward  external  stimuli.  2.  Absolute  lack  of  an 
increased  electrical  irritability  of  the  peripheral  nervous  system.  3.  Marked 
diminution  of  the  calcium  content  of  the  central  nervous  system.  4.  Increased 
glycogen  content  of  the  otherwise  unchanged  parathyroid  glands. 

G.  L.  Meigs. 

Malnutrition  in  Infancy  and  Its  Relation  to  Gastric  Digestion 
(L.  J.  Tint  and  L.  Breskman.  Proc.  Path.  Soc,  Phila.,  December,  1910,  p.  260) 
Malnutrition  as  a  cause  of  infant  mortality  occurs  commonly  in  breast-fed 
as  well  as  in  artificially  fed  infants.  Such  children,  without  apparent  cause,  have 
green  stools,  vomiting  and  loss  of  weight,  which  gradually  prove  fatal.  Slight 
changes  in  the  quality  and  quantity  of  the  feeding  may  disturb  the  delicate  bal- 
ance of  the  child's  digestion  and  result  in  an  attack  of  acute  indigestion.  The  quantity 
of  fat  in  the  regular  milk-supply  may  vary  from  day  to  day  as  much  as  from  4 
to  12  per  cent.,  and,  in  the  experience  of  Tint  and  Breskman  in  the  children's 
department  of  the  Philadelphia  General  Hospital,  this  variation  in  the  fat  resulted 
in  occasional  outbreaks  of  vomiting.  Careful  preparation  of  the  feedings  and  reg- 
ulation of  the  amount  of  fat  led  to  a  cessation  of  vomiting.  Some  children, 
however,  in  whom  the  gastro-intestinal  disturbance  was  well  established,  continued 
to  vomit  and  pass  green  stools,  with  gradual  loss  of  weight.  Gastric  lavage 
relieved  the  condition  in  some  instances,  but  in  others  it  failed.  In  order  to 
ascertain  whether  free  hydrochloric  acid  was  absent  in  cases  of  malnutrition  the 
authors  analyzed  the  gastric  contents  of  a  number  of  such  cases  and  compared 
them  with  like  analyses  of  the  gastric  contents  of  children  without  gastro-intes- 
tinal disturbance.  The  results  were  as  follows:  1.  The  examination  of  the  gastric 
contents  of  eleven  children,  mostly  under  1  year  of  age,  without  vomiting  and 
green  stools,  showed  the  constant  presence  of  free  hydrochloric  acid,  rennin  and 
pepsin.  2.  Examination  of  the  gastric  contents  of  twenty  children  under  1  year 
of  age,  with  green  stools,  vomiting  and  gradual  loss  of  weight,  showed  an  absence 
of  free  hydrochloric  acid,  rennin  and  pepsin.  3.  In  well-developed  cases  of 
malnutrition,  such  an  absence  of  gastric  activity  was  constant  and  persisted 
throughout  the  course  of  the  affection.  They  deem  the  following  points  worthy 
of  further  study:  1.  The  stomach  very  early  in  life  plays  an  important  role  in 
digestion  through  its  peptic  and  rennin  activities.  Free  hydrochloric  acid  is 
normally  present.  2.  With  the  onset  of  gi-een  stools  in  artificially  fed  and  in  breast- 
fed children,  there  is  an  absence  of  free  hydrochloric  acid.  3.  The  absence  of 
gastric  activity  is  relatively  constant  in  children  suffering  from  malnutrition.  4. 
Milks  should  be  carefully  examined  for  the  fat  percentage,  when  that  is  taken  into 
consideration  in  making  up  feedings,  particularlv  in  asylums  for  children. 

J.  B.  C. 

The  Relaiion  of  the  Chemical  Composition  of  Human  Milk  to  Chronic  Diarrhea 
and  Eczema  in  Nurslings 

{W.  J.  Maloney.  Practitioner,  February,  1011) 
Maloney  found  that  diet  and  exercise  seem  to  have  little  or  no  influence  on 
the  sugar  and  fat  content  of  human  milk.  ^Menstruation  may  coincide  with 
marked  impoverishment  in  fat.  The  amount  of  fat  in  milk  varies  as  the  hour 
and  phase  of  the  feed,  and  also  according  to  individual  peculiarities  of  mothers; 
a  rigorous  maternal  r§gime  does  not  appreciably  influence  the  richness  of  the 
milk  in  fat;  but  an  impoverishment  may  appear  simultaneously  with  the  menses. 
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The  lactose  of  human  milk  is  remarkable  for  the  constancy  of  its  amount,  which 
seems  indifferent  to  feeds,  days,  rCgimes  and  menstrual  periods.  In  sixteen  milks 
examined  by  ]Maloney,  varying  in  age  from  3  weeks  to  7  months,  the  amount  of 
lactose  was  only  once  below  5.28  per  cent.,  and  twice  above  6.50  per  cent.  The 
average  age  of  these  milks  was  3.12  months,  and  the  average  percentage  of  lac- 
tose they  contained  was  5.82.  The  percentage  of  lactose  usually  attributed  to 
human  milk  seems,  therefore,  to  be  too  high.  Diarrhea  in  breast-fed  infants 
whose  feeding  is  carefully  directed,  may  persist  in  some  cases  owing  to  excess 
of  fat  in  the  milk;  in  others,  either  owing  to  the  presence  of  an  abnormal  laxative 
principle  in  milk,  or  to  the  undue  irritability  of  an  otherwise  normal  intestinal 
tract.  In  none  of  Maloney's  cases  could  excess  of  sugar  be  incriminated.  A  state 
of  chronic  diarrhea  prevailed  in  seven  nurslings  whose  feeding  was  carefully 
directed,  and  whose  food  was  not  abnormally  rich  either  in  fat  or  in  lactose. 
Eeonlation  of  the  mother's  regime  did  not  influence  this  diarrhea.  Three  to  six, 
usually  four,  motions  occurred  daily;  they  were  characteristically  of  a  light  yel- 
low color,  semi-fluid,  inoffensive  and  without  curds.  The  infants  steadily  gained 
in  weight,  were  apparently  content,  enjoyed  an  average  amount  of  sleep,  and  were 
not  unduly  querulous.  Four  of  these  babies  had  a  history  of  a  persistent  tend- 
ency to  looseness  of  the  bowels  from  birth.  This  benign  diarrhea  resulted,  there- 
fore, says  Maloney,  either  from  some  relatively  harmless  laxative  principle  in 
the  mother's  milk,  or  from  an  excessive  irritability  peculiar  to  the  infant's  intes- 
tine. If,  on  transferring  the  child  for  a  time  to  a  healthy  wet-nurse  whose 
own  charge  was  progressing  normally,  the  diarrhea  should  cease,  the  mother's 
milk  would  be  proved  abnormal;  if,  however,  it  should  continue,  the  infant's 
intestine  would  be  proved  hypersensitive.  The  three  or  four  motions  each  day 
represented  the  child's  habit.  The  only  treatment  required  was  to  discourage 
weaning  and  to  reassure  the  mother;  for  her  benefit  a  little  bismuth  was  usually 
»iven  to  the  child.  Eczema  may  arise  in  nurslings  from  overfeeding,  from  rich- 
ness of  the  milk  in  sugar,  and  from  the  influence  of  a  faulty  maternal  hygiene  on 
the  chemical  composition  of  the  milk.  But  undoubtedly  it  may,  as  in  Maloney's 
six  cases,  exist  in  the  absence  of  overfeeding,  and  when  the  milk  contains  only  a 
normal  amount  of  sugar.  It  may  remain  unaffected  by  the  sacrifice  of  all  the 
maternal  indiscretions  of  diet.  Probably  it  may  arise  independently  of  its  com- 
monly alleged  factors;  yet  the  coexistence  of  diarrhea  and  eczema  in  three  babies 
makes  Maloney  reluctant  to  exonerate  the  milk-supply  in  any  case  of  eczema 
occurring  in  a  nursling.  F.  C.  Zapffe. 


ACUTE  INFECTIOUS  DISEASES 

Treatment  of  Acute  Poliomyelitis 

(W.  E.  Paul.    Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  ^6) 

The  care  of  poliomyelitis  may  be  divided  into  three  stages:  acute  illness,  con- 
valescence and  the  treatment  of  the  permanently  damaged  structures.  In  the 
first  stage  rest  is  the  one  important  measure.  In  the  early  convalescent  period 
there  is  a  tendency  to  contracture  which  must  be  prevented  by  splinting,  etc.  No 
active  measures  should  be  instituted  so  long  as  pain  continues.  The  average 
period  of  rest  is  from  four  to  six  weeks.  In  the  convalescent  stage  the  chief 
means  of  treatment  are  electricity,  active  and  passive  exercises  and  massage. 
Electrical  treatment  must  be  intelligently  given  by  a  physician  trained  in  the  use 
of  electrical  apparatus.  These  measures  may  be  kept  up  with  benefit  for  a  year 
or  more. 

With  the  cessation  of  improvement  the  condition  of  permanent  crippling  is  to 
be  considered.  Operations  and  apparatus  may  do  much  to  improve  these  deformi- 
ties. RiCHABD  M.  Smith. 
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Infantile  Paralysis 

{R.  W.  Lovett.  Am.  Jour.  Pub.  Hyg.,  1910,  xx,  875) 
Lovett  has  studied  the  epidemics  of  this  disease  in  this  country  in  relation  to 
means  of  spreading,  etc.  It  has  been  stated  that  the  epidemic  of  1907  in  New 
York  was  due  to  infection  brought  over  from  Sweden.  It  was  found  on  investiga- 
tion that  there  was  a  decided  increase  in  the  total  immigration  just  prior  to 
1907,  but  a  sharp  falling  oflF  in  Scandinavian  immigration.  It  has  been  repeatedly 
shown  that  the  disease  follows  the  lines  of  traffic.  The  steam  and  electric  railroad 
travel  has  greatly  increased  during  the  last  few  years,  as  shown  by  statistics  of 
the  roads.  The  increase  in  automobiles  may  also  be  a  factor  in  the  situation.  The 
disease  occurs  in  summer,  so  the  question  of  fruit,  dust  and  insects  were  investi- 
gated. Fruit  has  not  increased  it,  according  to  statistics.  There  has  been  excessive 
dryness  in  the  last  five  years,  but  not  especially  in  the  affected  regions.  There  are 
no  satisfactory  data  in  regard  to  insects.  In  general,  the  epidemic  occurs  in  river 
valleys  and  not  in  coa.st  towns.  A  small  community,  affected  one  year,  is  likely  to 
be  free  the  next,  but  this  is  less  applicable  to  a  large  area.  There  is  a  suggestion 
of  two-year  periodicity  in  the  occurrence  of  the  epidemic.  It  is  our  duty  to  advise 
quarantine  and  the  non-attendance  at  school  of  children  from  affected  families. 

Richard  M.  Smith. 

Spread  of  Scarlet  Fever  and  Diphtheria  in  Schools 

(C.  V.  Chapin.  Amer.  Jour.  Pub.  Hyg.,  1910,  xx,  813) 
The  view  is  generally  held  that  the  intercourse  of  children  in  schools  is  a 
common  cause  of  the  spread  of  scarlet  fever  and  diphtheria.  The  author  studied 
the  reported  cases  of  these  two  diseases  among  school  children  in  Providence  for 
the  years  1903-1908.  This  study  showed  that  scarlet  fever  exhibited  a  marked 
decrease  before  the  summer  vacation  each  year,  and  that  diphtheria  decreased  in 
three  out  of  the  five  years.  In  half  the  instances  the  autumnal  increase  in  the 
diseases  began  before  the  school  opened.  He  concludes  that  the  decrease  in  these 
two  diseases  is  associated  with  temperature  changes.  A  similar  study  of  all 
cases  of  scarlet  fever  and  diphtheria  for  the  ten  years  ending  1903,  shows  the 
same  lack  of  connection  between  the  prevalence  of  the  disease  and  school  attend- 
ance. Since  the  incubation  period  of  these  diseases  is  short,  if  school  attendance 
had  any  influence  on  their  prevalence,  it  might  be  shown  even  in  the  short  vaca- 
tions. In  Providence  there  was  a  decrease  of  the  diseases  twenty-one  times  in  the 
week  following  the  short  vacation,  an  increase  twenty-times  and  the  number 
remained  the  same  eight  times.  Another  reason  for  doubting  that  school  attend- 
ance greatly  influences  the  prevalence  of  these  diseases  is  that  they  are  more 
common  in  children  under  school  age  than  among  those  of  school  age.  A  tabula- 
tion of  the  cases  for  twenty  years  shows  an  increase  for  each  year  of  life  up  to 
6,  after  which  there  is  a  yearly  decrease.  It  is  quite  possible  that  a  certain 
amount  of  infection  does  take  place  at  school,  and  this  should  be  guarded  against 
by  every  precaution.  Disinfection  of  the  school  is  useless.  The  trouble  comes 
from  "missed  cases"  or  fever  carriers.  To  prevent  harm  from  them  it  is  necessary 
to  reduce  to  a  minimum  the  chances  of  exchange  of  saliva  or  other  secretions. 

Richard  M.  Smith. 

Acute  Poliomyelo-encephalitis 

(./.  L.  Morse.  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  41) 
Acute  poliomyelo-encephalitis  is  due  to  an  ultra-microscopic  organism.  The 
virus  is  filterable,  withstands  glycerinization  and  drying  over  caustic  potash,  is 
not  impaired  by  freezing,  but  is  injured  by  heating  and  is  destroyed  by  1  per  cent. 
H2O2  and  by  menthol.  It  is  doubtful  if  it  has  been  cultivated  outside  the  body. 
Inoculation  experiments  in  all  warm-blooded  animals,  except  monkeys,  have  been 
unsuccessful.  Infection  has  been  produced  by  injections  intracerebrally,  intra- 
peritoneally,  intravenously,  into  the  spinal  canal,  into  large  nerves  and  through 
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certain  mucous  membranes,  especially  of  the  nasopharynx.  The  virus  escapes 
through  the  nasopharyngeal  mucous  membrane.  The  disease  is  contagious,  but 
not  highly  so.  It  is  probable  that  the  virus  gains  entrance  to  the  body  through 
the  nasopharynx,  and  it  is  possible  that  there  may  be  "carriers"  who  spread  the 
disease.  The  period  of  incubation  varies  experimentally  from  three  to  thirty-three 
days,  the  average  being  eight  to  nine  days.  Clinically  it  may  be  as  short  as  twenty- 
four  hours.  Patients  with  the  disease  should  be  quarantined.  Morse  has  adopted  three 
weeks  as  the  length  of  time  for  the  quarantine,  but  it  would  be  of  advantage  for 
the  State  Board  of  Health  to  set  some  arbitrary  limit.  To  prevent  the  spreading 
of  infection  hexamethylenamin  should  be  given  to  patients  during  the  acute  stage 
of  the  disease  and  to  persons  exposed.  The  nose  of  those  ill  and  those  exposed 
should  be  sprayed  with  hydrogen  peroxid.  A  second  attack  is  rare,  but  at  present 
it  is  not  justifiable  to  attempt  to  induce  active  immunity  as  a  protective  measure. 
In  general,  children  should  not  be  taken  to  places  where  infantile  paralysis  exists, 
or  if  there,  should  be  kept  away  from  other  people.  Wherever  the  virus  enters  it 
has  a  predilection  for  the  nervous  system.  The  vascular  lesions  constitute  the 
primary  cause  of  the  lesions  of  the  nervous  tissue.  Cellular  infiltration  changes 
are  set  up  which  are  most  marked  in  the  perivascular  lymph-spaces  of  the  arteries 
entering  the  nervous  tissue.  All  parts  of  the  central  nervous  system  may  be 
involved.  Our  conception  of  the  disease  must  be  enlarged  to  include  acute  polio- 
encephalitis and  myelitis.  A  better  term  for  the  disease  than  poliomyelitis  or 
infantile  paralysis  would  be  poliomyelo-encephalitis.  Wickman's  classification  is 
the  best,  giving  eight  forms — the  ordinary  spinal  paralysis;  progressive  paralysis, 
usually  ascending,  including  Landry's  paralysis;  bulbar  paralysis;  encephalitis, 
giving  spastic,  monoplegia  or  hemiplegia;  ataxic  form;  polyneuritic  type;  men- 
ingitic  form  and  the  abortive  form.  The  diagnosis  at  present  is  impossible  before 
the  appearance  of  the  paralysis.  The  triad  of  symptoms — sweating,  irritability, 
and  hyperesthesia — are  not  constant.  The  leukocyte  count  is  so  variable  as  to  be 
of  little  value.  The  diagnosis  could  be  made  early  by  examination  of  the  spinal 
fluid,  but  it  would  be  necessary  to  do  lumbar  puncture  on  every  sick  child  in  the 
summer,  and  this  is  not  a  rational  procedure.  Prognosis  as  to  life  and  recovery 
from  paralysis  cannot  be  made  early  in  the  disease.  The  treatment  during  the 
early  stages  of  the  disease  consists  in  giving  hexamethylenamin,  rest  and  pre- 
venting contractures.  Eichabd  M.  Smith. 

Observations  and  Results  of  Investigation  in  the  Epidemic  of  Poliomyelitis  in 
Steiermark  in  1909 

{Karl  Potpesclinigg.  Arch.  f.  Kinderh.,  liv,  Bk.  Jf-6,  p.  SJ/S) 
In  August.  1909,  the  author  sent  letters  to  470  physicians  in  the  province  of 
Steiermark  in  regard  to  the  epidemic  of  poliomyelitis  which  had  been  raging 
there  during  that  year.  About  one-half  the  physicians  answered,  reporting  about 
600  cases;  in  his  own  clinic  he  observed  sixty-six  cases.  He  makes  them  the 
basis  for  the  following  observations: 

In  regard  to  contagiousness  he  observes:  1.  In  favor  of  contagiousness  are 
these  facts:  Very  often  there  are  many  cases  in  one  family.  Neighbors  and  per- 
sons coming  in  contact  with  those  having  the  disease  are  often  attacked.  Large 
numbers  of  cases  occur  in  one  neighborhood. 

2.  Against  contagiousness  are  these  facts:  There  are  no  cases  of  epidemics 
in  hospitals.  The  disease  does  not  develop  in  many  cases  in  which  the  contact  is 
very  close  and  long.  In  many  instances  there  are  only  isolated  cases,  although 
there  is  no  quarantine.  He  concludes,  therefore,  that  contact  infection  is  very 
probable,  but  can  only  be  made  certain  by  the  discovery  of  the  cause. 

The  incubation  period  he  estimates  at  six  to  ten  days  in  most  cases.  The 
onset  and  prodromal  period  were  variable  in  their  manifestations.  The  pro- 
dromes were  sometimes  lacking;  the  child  went  to  bed  well  one  night  and  was 
found  paralyzed  the  next  morning.  Fever  was  usually  present,  ranging  some- 
times from  102  to  105  F.     Sometimes  it  was  normal  or  low.     Tonsillitis  in  one- 
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third  of  his  cases  was  described  as  occurring  before  the  paralysis.  Throat  cultures 
were  made  in  many  of  the  cases;  usually  a  mixed  flora  was  present.  In  one 
case  a  pure  culture  of  the  Staphylococcus  alius  was  obtained.  Gastro-intestinal 
disturbances  were  rarer  in  this  epidemic  than  tonsillitis;  the  author,  however, 
observed  several  cases  of  severe  gastro-enteritis.  In  the  cases  coming  to  autopsy 
Peyer's  patches  were  found  swollen.    Vomiting  was  often  present. 

Le%ikopenia. — The  author  saw  so  few  cases  in  their  initial  stage  that  he  could 
not  investigate  the  point  of  an  early  leukopenia.  In  the  stage  of  paralysis  the 
leukocytes  were  8,000  to  12,000.  Tlie  differential  blood  count  showed  nothing 
abnormal. 

Initial  Nervous  Symptoms. — Headache  was  very  often  present,  localized  in  the 
back  of  the  head  and  very  severe.  Stiffness  of  the  neck  and  opisthotonos,  with 
tenderness  of  the  neck  muscles  were  found  to  be  early  diagnostic  symptoms. 

Pain. — Pain  M'as  often  marked  in  the  peripheral  nerves,  muscles  and  joints. 
Darting  pains  through  the  chest  and  under  the  shoulder  blade  were  observed 
several  times. 

The  author  concludes  that  the  initial  symptoms  are  so  variable  as  to  make  an 
early  diagnosis  very  difficult. 

The  Stage  of  Paralysis. — Distinct  paralysis  was  often  preceded  by  a  reduc- 
tion of  motor  power.  Muscular  fatigue  during  this  stage  seemed  to  increase  the 
paralysis  greatly.  Increase  and  course  of  the  paralysis  was  often  remarkably 
rapid'  He  cites  a  case  in  which  only  nine  hours  elapsed  from  the  beginning  of 
paresis  till  the  death  of  the  patient  from  paralysis  of  respiration.  These  cases 
early  in  the  epidemic  were  diagnosed  as  Landry's  paralysis.  The  spread  of  the 
paralysis  in  other  cases  was  much  slower.  The  paralysis  often  continued  to  extend 
for  several  days  after  the  temperature  had  fallen.  Paralysis  of  the  bladder  often 
occurred  early,  but  was  never  permanent.  Among  his  own  cases  were  six  cases 
of  vesical  paralysis,  all  connected  with  paralysis  of  the  lower  extremities.  Obsti- 
pation was  noted  sixteen  times.  Pain  was  marked  also  during  the  paralytic 
stawe  and  led  to  cramped  positions  of  the  limbs  and  to  the  development  of  con- 
tractures. Disturbances  of  sensory,  trophic,  vasomotor  and  heat-regulating 
nerves  were  often  present.  There  was  often  increased  perspiration,  and  in  several 
cases  desquamation  of  the  skin  resembling  that  after  scarlet  fever.  Facial  par- 
alysis was  noted  six  times;  most  often  associated  with  the  cerebral  form  of  the 
disease,  resembling  meningitis. 

Paralysis  of  the  muscles  of  deglutition  was  present  only  in  the  rapidly  fatal 
forms.  Increase  of  the  deep  reflexes  was  quite  often  noted.  The  permanent  par- 
alysis affected  most  often  certain  groups,  as  the  peronei,  deltoid  or  quadriceps. 
The  lower  limbs  were  much  oftener  affected  than  the  upper. 

Abortive  cases  were  not  observed  at  the  clinic,  but  many  were  reported  from 
the  epidemic.  The  mortality  in  this  epidemic  was  13.1  per  cent.  For  children 
under  school  age  it  was  lower— 7.5  per  cent.;  for  adults,  higher— 24.24  per  cent. 
All  deaths  were  from  paralysis  of  respiration.  Quite  frequently  death  occurred 
on  the  fourth  day  of  the  disease. 

Lumbar  puncture  was  made  forty-eight  times  on  thirty-five  children.  In  all 
cases  a  perfectly  clear  fluid  was  obtained.  On  standing,  a  filmy  coagulate, 
resembling  spider's  web,  was  formed.  In  the  majority  of  cases  the  protein  was 
increased,  the  sugar  diminished.  The  pressure  of  the  fluid  was  often  increased 
and  was  often  so  high  that  the  fluid  spurted  out.  The  pressure  was  not 
measured. 

Bacteriologic  examinations  were  made  in  all  cases;  in  twelve  cases  Gram- 
positive  diplococci  were  grown.  In  two  cases  the  same  organism  was  obtained 
in  smears  made  from  the  spinal  gray  matter.  In  all  other  cases  the  cultures 
were  sterile. 

Animal  experiments  were  carried  out.  Apes,  rabbits  and  guinea-pigs  were 
injected  intravenously,  intraperitoneally  and  into  the  spinal  canal  with  spinal 
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fluid  from  cases  in  the  acute  and  paralytic  stages.  In  no  case  did  paralysis  result. 
Blood  cultures  were  made  from  several  patients.  In  two  cases  an  organism  was 
obtained  similar  to  that  from  the  spinal  puncture.  G.  L.  Meigs, 


GASTRO-INTESTINAL  SYSTEM 

Proctoscopy  and  Sigmoidoscopy  in  Infancy 

{H.  L.  Bowditch.  Arch.  Pediat.,  January,  1911) 
In  twenty -four  cases  of  infectious  diarrhea,  Bowditch  examined  the  rectum  and 
sigmoid  by  inspection.  He  found  that  cases  of  diarrhea  in  which  there  is  a  his- 
tory of  blood  in  the  stools  (especially  among  infants),  show  signs  of  inflamma- 
tion (red,  thickened  mucous  membrane,  prominence  of  the  follicles,  ulcers  of 
varying  types,  but  no  true  membranous  condition)  throughout  the  sigmoid  and 
rectum,  especially  during  the  acute  stage  of  the  disease.  These  lesions  seem  to 
vary,  according  to  the  virulence  of  the  infection,  as  to  number  and  general  appear- 
ance. They  gradually  become  healed,  leaving  no  signs  nor  evidence  of  scar  tissue 
visible  to  local  sigmoidal  inspection  in  life.  Bowditch  also  found  that  blood  and 
normal  intestinal  mucous  membrane  may  be  present,  at  least  in  the  sigmoid  and 
rectum,  in  cases  of  fermentation  diarrhea.  Of  the  severer  types  of  cases  all  but 
two  patients  received  one  or  more  irrigations,  three  had  four  and  two  received 
none.  No  sign  of  any  healthy  appearance  was  found  in  these  cases,  neither  did 
the  mucous  membrane  of  those  treated,  or  those  untreated,  differ  in  any  appre- 
ciable way.  Of  those  cases  of  milder  type,  all  but  two  patients  received  silver 
nitrate  irrigations.  Three  got  a  single  irrigation  early  in  the  disease,  five  had  more 
than  two,  and  at  the  most,  three  irrigations.  While  a  gradual  improvement  was 
apparent  at  the  end  of  these  repeated  irrigations,  at  no  time  did  the  mucous 
membrane  after  a  single  treatment  show  any  distinct  betterment. 

F.  C.  Zapffe. 


RESPIRATORY  SYSTEM 

The  Diagnosis  of  Pleuritic  Effusions  in  Infancy 

(D.  J.  M.  Miller.  Arch.  Pediat.,  January,  1911) 
Miller  emphasizes  the  following  points:  Pleurisy  with  effusion  is  a  common 
affection  in  infants  under  2  years  of  age.  In  the  vast  majority  of  cases  it  is 
purulent.  Because  of  the  disastrous,  and  even  fatal,  results  of  delay  in  or  mistakes 
of  diagnosis,  it  should  be  recognized  early,  so  that  prompt — that  is,  surgical — 
treatment  may  be  instituted.  The  diagnosis  is  often  obscure,  demanding,  in  the 
highest  degree,  carefulness,  skill  and  experience.  In  arriving  at  a  diagnosis,  the 
antecedent  affections  should  be  fully  appreciated.  Of  these,  pneumonia  is  by  far 
the  most  common.  The  general  symptoms,  as  well  as  the  physical  signs,  should 
be  carefully  weighed  and  considered.  Of  these,  the  latter  are  the  more  dis- 
tinctive. The  most  reliable  signs,  in  the  order  of  their  importance,  are  (1) 
exploratory  puncture,  (2)  dulness  with  a  sense  of  resistance,  and  (3)  displace- 
ment of  the  apex.  The  other  physical  signs,  so  valuable  in  differentiating  effu- 
sions in  the  adult,  are  uncertain,  variable  and  confusing,  and  cannot  be  relied  on 
in  infants.  The  recognition  of  localized  collections  of  fluid  is  especially  puzzling, 
and  demands  great  skill  and  watchfulness  and  a  frequent  resort  to  exploratory 
puncture  or  operation.  The  latter  is  safe,  even  when  the  lung  is  pierced,  and  par- 
ticularly so  when  fluid  is  present.  Notwithstanding  the  rare  accidents  that  have 
followed  this  procedure,  it  should  be  employed  to  determine  the  character  of  the 
fluid,  and,  owing  to  the  distressing  results  of  unrecognized  empyemas,  it  is  impera- 
tively demanded  in  all  doubtful  cases.  The  variability  of  the  physical  signs  is  a 
striking  feature  in  infants  and  should  always  suggest  an  effusion. 

F.  C.  Zapffe. 


PROGRESS    IN    PEDIATRICS  245 

BLOOD  AND  CIRCULATORY  SYSTEM 

Acute  Lymphatic  Leukemia  in  an  Infant 

{B.  S.  Veeder.    Arch.  I'ediat.,  January,  1911) 

The  count  in  his  case,  which  readied  1,330,000,  is  the  highest  leukocyte  count 
which  Veeder  has  been  able  to  find  on  record  in  lymphatic  leukemia  in  childhood. 
E.  H.,  female,  aged  17  months,  was  brought  to  the  hospital  for  a  purpuric  erup- 
tion, which  was  said  to  have  appeared  five  days  before  admission.  Practically  no 
history  could  be  obtained.  The  child  had  been  breast-fed.  A  swelling  of  the  neck 
had  appeared  "some  time"  before  the  eruption.  The  skin  was  pale  and  showed  a 
widespread  purpuric  eruption,  varying  in  size  from  small,  bright  red  petechial 
spots  about  pinhead  in  size,  to  =  large  subcutaneous  extravasations,  cyanotic  in 
color,  and  about  the  size  of  a  25-cent  piece.  The  large  extravasations  were  present 
over  the  forehead,  extensor  surface  of  the  forearms,  the  tibiae,  and  over  the  spines 
of  the  lumbar  vertebrae;  the  smaller  lesions  were  most  marked  over  the  face,  right 
shoulder  and  legs.  Pressure  over  the  bones  did  not  produce  pain  nor  signs  of 
tenderness.  The  joints  were  uninvolved.  The  mucous  membranes  of  the  mouth 
were  pale,  but  showed  numerous  points  of  hemorrhage.  The  saliva  was  slightly 
blood-streaked.  The  tonsils  were  large,  swollen  and  red,  almost  shutting  off  the 
moutli  cavity  from  the  pharynx.  The  cervical  lymph-nodes  were  enlarged  and 
palpable.  They  were  moderately  soft  in  consistency  and  about  the  size  of  a 
hickory  nut.  Pressure  over  the  right  side  of  the  neck  seemed  to  cause  pain.  The 
axillary  and  inguinal  nodes  were  both  enlarged  and  distinctly  palpable  as  sepa- 
rate tumors  about  the  size  of  lima  beans.  The  interesting  feature  of  the  case  is 
the  blood  examination:  Hemoglobin,  55  per  cent.;  erythrocytes,  3,370,000;  leuko- 
cytes, 1,330,000.  The  field  under  the  microscope  was  densely  packed  with  lympho- 
cytes, these  being  so  numerous  as  to  obscure  practically  everything  else.  The 
lymphocytes  showed  two  distinct  types,  a  small  and  a  large  cell  variety,  but 
between  these  two  extremes  there  were  so  many  gradations  in  size  that  an  accurate 
subdivision  of  many  of  the  cells  into  large  or  small  lymphocytes  was  impossible. 
The  diiferential  count  (1,000  cells)  was  as  follows:  Lymphocytes,  98.5  per  cent.; 
polymorphonuclears,  1.2  per  cent.;  myelocytes,  .3  per  cent.  One  nucleated  red  was 
found  during  this  count.  F.  C.  Zapffe. 


NERVOUS  SYSTEM 

Data  and  Tests  in  the  Study  of  the  Exceptional  Child 

( M.  P.  E.  Groszmann.  Brit.  Jour.  Dis.  of  Children,  mi,  JfSl ) 
Apparent  disinclination  to  mind  may  be  due  to  imperfect  hearing;  aversion 
to  reading  and  writing  to  imperfect  vision.  Ugliness  and  irritability  may  be 
caused  by  astigmatism,  which,  in  its  turn,  produces  eye-strain  and  persistent  head- 
aches. Laziness  may  be  a  symptom  of  anemia  or  neurasthenia,  or  may  be  caused 
by  malnutrition  or  over-exertion  at  home,  lack  of  sleep  or  ventilation  in  the 
child's  sleeping  chamber.  Fretfulness  is  often  caused  by  indigestion.  Giggling, 
babbling,  whispering,  sniffling,  restlessness  and  inattention  are  often  symptoms  of 
some  nervous  disease.  They  may  be  enumerated  among  the  various  habit-tics  or 
habit-spasms.  Again,  momentary  inattention  and  absent-mindedness  may  be  due 
to  a  mild  form  of  petit  mal.  Sudden  attacks  of  excitement,  outbreaks  of  temper, 
destructiveness  and  hitting  of  other  children,  are  indications  of  psychic  epilepsy. 
While  true  hysteria  is  not  recognized  in  children,  still,  emotional  temperaments 
are  often  seen.  Stubbornness  and  disobedience  are  danger  signs  and  require  fur- 
ther investigation.  Realizing  that  body  and  mind  are  two  aspects  of  the  same 
personality,  we  must  first  endeavor  to  establish  whether  there  has  been  normal 
growth  in  either  direction.  Just  as  the  anatomic  structure  of  a  child  may  be 
either  in  advance  or  behind  its  years,  likewise  its  mental,  moral  and  volitional 
development  may  be  accelerated  or  retarded.   Any  discrepancy  between  the  stand- 
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ards  of  such  development  for  any  age  is  a  danger  signal.  Proper  and  regularly 
repeated  body  measurements  are  most  essential.  Recently  Professor  Rotch  has 
suggested  an  interesting  test  by  taking  a;-ray  pictures  of  the  wrists  and  hands. 
The  development  of  the  carpal  bones  and  lower  epiphysis  of  radius  and  ulna  are 
said  to  be  indications  of  the  structural  age  of  a  child.  Close  observations  of  the 
various  physiologic  functions  of  the  body,  grip  of  hand  and  weakness  of  any  of 
the  special  senses,  are  of  great  value.  Body  symptoms  will  indicate  psychic 
defects;  psychic  defects  will  indicate  disturbance  of  physiologic  function.  The 
various  tests  devised  by  Dr.  Sante  de  Sanctis,  Dr.  Binet  and  Groszmann  are 
ingenious  methods  of  measuring  motor,  sensory  and  intellectual  capacities.  The 
causes  of  some  of  the  symptoms  may  be  found  not  so  much  in  the  child,  but  in 
the  home  or  in  the  relation  of  teacher  to  pupil,  or  the  school  curriculum  may  not 
be  properly  graded.  The  hygiene  of  the  school  room,  and  of  the  child's  life  out- 
side of  school,  require  attention.  Children  who  sleep  in  unhygienic  quarters,  those 
who  are  made  slaves  outside  of  the  school  room  and  do  not  get  proper  rest,  can- 
not possibly  have  a  normal  alertness.  Children  whose  progress  and  conduct  is 
irregular  should  be  transferred  to  observation  groups.  Here,  under  a  specially 
trained  nurse  and  the  pediatric  expert,  the  case  may  be  closely  watched  and 
inquiry  into  its  family  history  and  surroundings  made.  The  child  may  be  removed 
to  a  hospital,  sanatorium  or  special  school  as  the  condition  requires. 

Herbert  J.  Baldwin. 


GENITO-URINARY  SYSTEM 

Albuminuria  in  Infants 

(Francis  Marre.  Rev.  d'Hyg.  et  de  MM.  Inf.,  1910,  No.  2,  p.  11) 
From  a  study  of  the  urine  of  eleven  infants  less  than  a  month  old,  Marre  con- 
cludes that  albuminuria  in  infants,  even  new-born,  indicates  a  pathologic  condi- 
tion. Children  of  mothers  with  eclampsia  or  albuminuria  of  pregnancy  may  show 
albumin  in  the  urine  at  birth;  or  later,  secondary  to  a  slight  disturbance  which 
would  not  produce  albuminuria  in  a  normal  infant.  This  is  believed  to  be  due  to  a 
pathologic  condition  of  the  kidneys  produced  by  absorption  in  utero  of  nephrotoxic 
substances  from  the  mother's  blood.  With  this  exception,  secondary  albuminuria 
in  infants  is  analogous  to  the  same  conditions  in  adults. 

J.  Heebekt  Youxg. 


OSSEOUS  SYSTEM 

Enlargement  of  the  Tubercle  of  the  Tibia 

{R.  C.  Elmshi.    Brit.  Jour.  Child.  Dis.,  viii,  No.  85,  p.  9) 

Osgood  and  Schlatter  described  this  condition  as  due  to  tearing  oflF  of  the 
epiphysis  of  the  tubercle,  or  a  portion  of  it,  by  muscular  violence.  The  accounts 
of  the  mode  of  ossification  of  the  tubercle  of  the  tibia  vary  considerably.  Which- 
ever view  is  correct,  it  is  certain  that  at  the  age  of  14  the  tubercle  consists  of  a 
tongue-like  process  extending  downward  from  the  anterior  part  of  the  upper 
epiphysis  of  the  tibia  and  separated  from  the  shaft  by  a  layer  of  cartilage.  This 
process  unites  to  the  shaft  from  18  to  24.  Complete  separation  of  the  tubercle 
by  violence  is  rare.  Enlargement  of  the  tubercle  of  the  tibia  in  children  of  12 
to  18  was  described  by  Osgood  and  Schlatter,  as  the  result  of  partial  separation 
of  the  tubercle  by  muscular  violence  in  jumping  and  running.  It  is  more  common 
in  boys  than  in  girls,  and  usually  comes  at  14  to  16.  The  subjects  are  often 
athletes,  and  the  trouble  may  come  on  some  weeks  or  months  after  injury. 
The  complaint  is  swelling  of  the  tubercle,  which  is  tender  on  pressure  or  painful 
when  any  exercise  is  taken  in  which  the  quadriceps  is  exerted  powerfully.  The 
pain  may  even  persist  at  night.    The  skiagraphic  pictures  are  typical.    The  pain- 
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ful  condition  may  last  for  a  few  months,  or  for  two  years.  In  many  cases  the  pain 
recurs  at  intervals,  as  a  result  of  exertion  of  the  quadriceps  or  of  slight  injury 
to  the  tubercle.  Eventually  the  pain  subsides,  but  a  permanent  enlargement 
of  the  tubercle  persists.  Enlargement  of  the  tubercle  may  be  mistaken  for  tuber- 
culous disease  of  the  head  of  tlie  tibia  or  syphilitic  periostitis.  Treatment  is 
symptomatic,  rest,  local  anodynes  or  counterirritants  during  painful  stages.  As 
a  rule,  the  pain  subsides  in  a  few  months,  and  the  knee  may  be  used  as  freely 
as  ever,  although  the  swelling  persists.  Heebert  J.  Baldwin. 


THERAPEUTICS 

Susceptibility  of  Animals  of  Various  Ages  to  Opium  Alkaloids 
(E.  Dfjbeli.  Monatschr.  f.  Kinderh.,  1910,  ix,  3.97) 
Dobeli  used  suckling  and  adult  rabbits  to  determine  the  relative  toxicity  of 
opium  in  infancy  as  compared  with  adults.  He  concludes  from  his  search  through 
literature  and  his  own  experience  that  opium  is  not  well  borne  by  babies,  but  that 
older  children  probably  can  take  as  large  doses  per  kilo  of  body  weight  as  adults. 
Suckling  rabbits  are  twice  as  sensitive  to  laudanum  and  morphin  as  the  adult 
animal.  There  is  no  difference  in  the  action  of  codein  on  the  suckling  or  the 
adult.  Fbitz  B.  Talbot. 
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INFLUENZAL    MLNiN(iITlS.    Wnil     ^SPECIAL    KEFEK'KNCK 
TO    ITS    PATIIOLOCV    AM)    liACTEKIOLOO V  =■• 

DAVID  JOHN  DA\IS.  M.D. 

CHICAGO 

I  iilliicii/.al  iiiciiiii/iit  is.  1)11  accotiiit  of  its  raiitv.  lias  allractcil  lilllc 
at'ciilidii  ill  iik'(liciiic.  I  I()\\c\  t'l'.  as  tlic  coiKlitinii  is  hccdmiiiij;-  Ix'ltcr 
known,  and  especially  since  improved  diagnostic  nietliods  have  come  into 
more  ireneral  use.  [Iv  luimhcr  of  cases  reported  from  varinus  count I'ies 
is  incri'asinu-  each  year  and  e\  ideiillv  they  will  soon  cease  to  he  uncoinnion. 
There  has  heen  a  wide  diU'erence  of  opinion  in  irLiaiwl  to  the  signilicance 
of  B.  iiifiiu'iizii'  in  infections,  especially  in  ordinal)'  inlliicnza  or  "iirij'ix'." 
This  is  cliietly  due  to  tlie  fact  that  epidemics  occur  which  in  their  clinical 
features  are  piaclically  identical,  hut  which  appear  to  he  caused  hy  a 
variety  of  orii'anisms  in  the  respiialory  trad.  Whatexcr  nia\'  he  the 
outcouK'  of  this  coiitid\('rsy.  tlie  occiii  reiicc  of  inllueii/.a  hacilli  in  pure 
culture  in  cases  of  iiieiiini:it  is  demonstrates  conclusively  that  tins  or^ian- 
isni  may  he  liiiihly  pathou'cni"  and  thereroic  its  presen.t'e  in  throats,  s})uta. 
etc.,  should   not  he  re^uarded   with   iiidilVerence. 

I»cccntl\-  the  literature  on  the  suhjcd  of  inllueiizal  mrnin,L;-it  is  has 
heen  analyzed  h\  scNcral  writers.  Adams.'  Cohoe.'-'  Cohen.''  and  Woll- 
stein*  lia\e  collected  tlie  cases  and  discussed  their  iiiort'  important  fea- 
tures. It  is  ditticult  to  state  Just  Jiow  many  cases  sliould  he  inclinled 
as  ])rimaiT  influenzal  meiiin<iitis,  hecause  mi.\e(l  infections  occiirre(|  in 
a  considerahle  uumher.  It  is  undoul)tedly  true.  liowc\cr.  that  in  iiuiny 
if  not  in  all  of  flu;  cases  of  mixed  infection  the  inlliienza  hacillus  was  the 
primary  invader  of  tlie  cranial  ca\ity.  for  the  reason  that  cocci  wliich 
were  found  associated  with  influenza  bacilli  are  very  common  secondary 
invaders,  whereas  influenza  hacilli  are  rarely  found  as  such.  The  cases 
arc  widely  distributed,  occuri'injr  in  various  countries  in  Europe  and 
America.  In  <renei-al  they  may  be  said  to  bo  sporadic,  there  being  no 
tendency  for  them  to  occur  in  epidendcs;  nor  is  there  any  clear  associ- 


*From   the   Piillinld^ical    Lahmatorics  of    Hiisli   >r('(lical   College. 

1.  Adams:    Arcli.  I'cilial..   I'.KlT.  x\iv.  721. 

2.  (Vihoc:    Am.  Join.   Mel.  Sc.   l!t(l!).  cwxvii.  74. 

3.  Colioii:    Aim.  dc   Tinst.  Pasteur.   100!).  xxiii.  273. 

4.  Wollstein.  M.:   Am.  Jour.  Dis.  Child.,  1011,  i,  42. 
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atioii  l)t't\vet'ii  tlic'ir  ot'ciii  rciicc  iiiid  cpidcinics  nf  intliiciiza  (H-  ,i:i'i|t.  Jt 
is  a  disease  fonfiiicd  \cry  Inriiclv  lo  childrfii  iiiidcr  I  \ciii-  (d'  anc  I-'ivc 
cases  have  (x-eiiired    in    i!idi\  idiials  nwv   •.'().      '|'h,>   nidilalitv    is  alidul    DO 

\)VY    (('lit. 

'Die  reports  of  (ilioii."'  I^'iacid-;"].'''  nuhois."  Colioe.-  Cohen"'  and  W'dll- 
stein*  o;ive  tlie  most  cnniiilctc  li;.  •tci  ioldiiic  and  liistologic  studir>  Ihat 
liave  lu'i'ii  made.      Moi'e  than   hail'  of  the  ca^'s  ha^('  coine  to  ;iut(i|isv. 

Keeently''  I  icpoitcil  the  (ircnriciicc  dT  this  disease  in  twin  In-nt  licrs. 
witli  autopsy  and  hactcrinjduic  lindin.izs  in  one.  Since  Unit  time  il\c  otiicr 
cases  have  l)een  met  witli  in  ('liica,i;-().  niakin^i;-  sc\cn  in  all.  tl\c  of  widcli 
have  heen  cxandned  post  nioi'teni.  Tliese  eases  are  here  rec(;rde(L  special 
attention  hcini:-  .i^iveii  to  tlic  patliojcu-ic  anatomv  and  ha'-tt'rioln<:\-  (if  the 
disease." 

Casks  1  and  -1. — Twin  l)rij||icr-  were  Ikhii  liy  ii  licaitliy  iiiotlu-r  at  full  term 
ill  a  noniial  fonditioii.  Five  days  later  hotli  infants  ht'came  ill  with  syni|)tniH>  (if 
acute  eiileritis,  associated  later  with  nmscular  twitchings,  cyanosis,  stu|Mii.  and 
temperature  ranging  from  \iW  to  104  F.  One  child  died  on  the  fourth  day  of 
the  disease  and  the  other  died  on  the  seventh  day.  both  having  run  almost 
identical  clinical  courses  without  definite  meningeal  symjitoins.  Autopsy  was 
l)erniitted  in  the  tirst  case  only  and  was  made  by  Dr.  LeCount. 

.[)iiifoiiiic  Didfniosis. — Acute  purulent  leptomeningitis:  acute  parenchymatous 
degeneiatio7i  of  the  heart,  liver  and  kidneys;  acute  swelling  of  the  s])leen :  mul- 
tiple eccdiynioses  of  the  pleiiia   and  thymus:   arute  eit.iirhal  gasti'o-eiit  erit  i--. 

Ii.  hill iicirjr  was  fniniil  pure  in  smears  and  cultures  (if  the  meningeal  exudate. 
ceicliros|iiiial  lluid  and  |icri1oiieal  lluid.  In  the  heart's  hlood  were  a  few  //.  coli 
hut  no  inlluenza  bacilli.  In  the  cei'ebrospina  1  lluid  were  iiiiiiierou^  cells.  S(l  |)er 
cent,  of  which  were  polynuclear  leukocytes  ami  Imth  within  and  witlidu)  the-e 
cells  were  enormous  numbers  of  influenza  bacilli. 

Over  the  entire  co7ivex  surface  of  the  bi;iiii  were  well  defined  areas  of  greenish- 
yellow  pui-ulent  exiulate,  irregular  in  shape  and  from  1  to  several  sip  cm.  in  size 
and  1  to  5  mm.  thick.  At  the  base,  especially  in  the  region  of  the  optic  chiasm  and 
the  pons,  and  along  the  larger  blood-vessels,  the  ilejiosit  was  more  aimndant  and 
diffu.se.     Xo  pathologic  change  was  present  in  the  nasal  uy  t>nipaiiic  cavities. 

Microscopically  the  exudate  was  made  n]i  largely  <d'  polynuclear  cells,  there 
being  also  in  places  mononuclear  and  phagocytic  eiidnt  lielial  cells  in  considerable 
numbers,  but  very  little  fibrin. 

Cask  3. — Infant  girl  aged  1."!  months,  admitted  to  nnisery  of  (  hicago  .Mater- 
nity, Sept.  22,  1908.  The  child  did  rather  poorly  at  first,  but  later  gained.  On 
])ecem])er  1  she  contracted  a  cold,  which  was  prevalent  in  the  nursery.  The  tem- 
l)erature  remained  normal  and  appetite  good  until  December  ti.  when  the  child 
showed  signs  of  serious  illness,  the  temperature  rising  to  101.(1  K.  The  chest- 
findings  suggested  bronchopneumonia.  The  following  day  the  symptoms  l)ecame 
worse,  the  temperature  rose  to  103  F..  and  the  child  was  isolated  and  treated  for 
pneumonia.     She  was  restless,  coughed   some  and  cried   a  good  deal.     The   stools 


5.  Ghon:    Wien.   klin.  Wchiischr..   1902.  xv.   (iOT. 

6.  Fraenkel:    Ztschr.   f.    llyg..   1S9S.  xxvii.   :!1.'). 

7.  Dubois:  These  de  l*aris.  I'.ioj.  Xo.    I!). 

S.  Davis.  D.  .7.:   Arch.  Int.  .Med.,   19(19,  iv,  :}2:!. 

9.  .V  >hori  -ummary  of  these  cases  is  given  in  1  r.  Chicago  Path.  Soc..  191(1. 
viii.  .'{9.  the  jiathological  specimens  having  been  shown  to  the  Chicago  Pathological 
Society  in  joint  meeting  with  the  Chicago  Xeurological  Society,  March  14.  1910. 
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n"iii;iiii('(l    iiuniiMl    and    slic    t.»)k    licr    tnnd    fairly    well    the    lii-^l    ^ix    or   >(.\cii    days 
of  the  illness.     'Hie  child   slmwcd    riniii   the   lirst    a   disiiudiiiat  iun   In  iiavc  her   lira<l 

moved,  and    resisted   handliuL;.      NH   ndracli I'   the   head   was   nnl  ici-d   until   alter 

the  ninth  ilay  <d'  her  siekMes>,  IIkmi^Ii  she  >lin\\cd  Ironi  the  hej-inninj^i  sli<;ht 
rijiidity  nl'  the  neeU  muscles.  On  the  se\cnth  day  the  te\er  icniained  l)el()\v  101 
v.,  jroinjj;  down  tn  !l!t.  I  1''..  and  the  chest  sounds  indicated  some  ahatenient  of  the 
trouhle,  but  on  the  ninth  day  the  teni])('rature  ro.se  ajfaiii  and  ran;;ed  between  105 
and  101  F.  for  the  ne.xt  live  days,  stayiiij>-  at  lO.S  or  thereabouts  most  of  tiie  time. 
rile  eais,  nose  and  throat  e.xamined  at  this  time  were  normal.  December  12,  the 
twcdfth  day  of  illness,  the  cliild  seemed  nuicli  worse.  From  this  date  rij^iditv 
increased,  both  sides  beinjr  involved:  there  was  some  retraction  of  tlie  head:  con- 
traction of  the  |)U])ils.  tiiou^h  n<it  marked:  a  sljohl  hul^^in^  (if  the  fontanel  and 
irrejiiilar  breatiiine.  '|  he  feet  were  edematous  from  contraction,  and  the  iiowel 
movements  jfave  an  offensive  odor.  The  kidneys  were  aetinf>-  normally.  .Mild  con 
vulsive  attacks  came  on,  lastiu"  from  twenty  to  thirty  minutes.  December  14 
lumbar  puncture  was  made.  The  lluid  obtained  was  turhid.  iindei-  |iic>>ure.  and 
contained  many  polynuclear  and  few  mononuclear  cells.  1  here  were  also  >mall 
(Jram-negative  bacilli,  both  intra-  and  extracelhilai-.  which  did  not  i^row  on  |dain 
media.     Tiie  ciiiid  failed  rapidly  and  died  tliat   ni;;iif. 

Autopsy  lieport. — The  autopsy  was  iieid  one  hour  after  deatli,  ami  following 
is  tlie  anatomic  diagnosis:  acute  ])nrnlent  leptomeningitis  i  iMilueii/.al )  ;  acute 
bi-onchitis;  broncliopneumonia ;  acute  splenitis;  cloudy  swelling  of  the  liver,  heart 
anil  kidneys:  acute  swelling  of  the  |)eribrnnchial  lymph-glands;  enlargement  of 
tonsils:   fatty  liver;  divergent  strabismus. 

The  body  was  not  emaciated.  '1  he  pupils  were  ecpial  and  moderat(dy  dilattd 
and  the  left  eye  diveiged :  no  icterus.  The  anterior  fontanel  l)ulgc(l  slightly. 
In  the  peritoneal  cavity  were  a  few  drops  of  clear  lluid:  in  the  ])ericardial  cavity 
were  a  few  cubic  centimeters  of  slightly  turbid  lluid.  The  tonsils  were  dark  red, 
slightly  enlarged  and  the  .surfaces  irregular.  '1  he  nasal  mucosa  was  reddened  and 
in  the  up]>er  ])art  of  the  nasal  cavity  was  a  small  amount  of  slightly  purulent 
secretion. 

The  upper  lobe  of  the  left  lung  was  normal,  'the  lower  iolie.  espcciallv  in  its 
posterior  portion,  was  daik  red  and  in  places  did  not  crepitate.  On  section 
regions  were  seen  whicli  were  deep  red  in  color  and  contained  numerous  small 
gray  areas  about  1  oi-  more  nun.  across,  from  the  centers  of  which  exuded  on 
pressure  a  small  amount  of  pus.  The  tissue  from  these  regions  sank  in  water. 
Xo  fibrin  appeared  on  gross  examination.  From  tlie  larger  In-onrhial  tubes  pus 
c<nild  l)e  expressed. 

The  right  lung  in  general  resembled  the  left.  The  apex  contained  a  small, 
slightly  depressed  region  where  crepitus  was  feeble  and  on  section  pus  exuded  from 
the  smaller  bronchi,  which  were  surrounded  by  a  narrow,  light  gray  /one.  The 
lower  lobe  was  similar  to  the  lower  lobe  of  the  left  lung.  The  pericardium,  heart, 
stomach,  intestines,  pancreas,  adrenals  and  genito-urinary  organs  showed  no 
noteworthy  changes.  The  liver  was  fatty  and  the  kidneys  on  section  were  dull 
red,  soft,  slightly  swollen  and  the  markings  indi.stinct. 

Brain  and  Spinal  Conl. — Tiicre  was  an  excess  of  distinctly  turbid  cerebrospinal 
fluid  which  ap])eared  to  be  under  increa.sed  pressure.  Over  the  entire  surface  of 
the  frontal  lobes  and  in  large  ])atches  over  the  othei'  portions  of  the  brain, 
especially  the  base,  there  was  a  thick,  greenish-yellow,  purulent  exudate  involving 
the  pia-arachnoid.  As  a  rule  the  exudate  was  more  extensive  in  the  regions  of 
the  blood-vessels  and  about  the  cranial  nerves  at  the  base.  The  vessels  were 
intensely  congested  and  the  convolutiojis,  especially  over  the  frontal  lobes,  were 
very  nuich  llattened.  .\o  hemorrhages  a])i)earcd.  The  dura  was  everywhere  red- 
dened, and  at  the  base  in  places  thick  greenish  jms  adhered  to  its  surface.  The 
tym])anic  cavities  showed  no  change. 

The  meninges  of  the  spinal  cord  were  intenscdy  congesteil  and  a  ribiino-])urulcnt 
exudate  was  present  throughout  the  canal. 


2.j2         wiKinc.w  ./or/.' V.I/,   or  n/sr:\si:s  or  ciiiiDiirs 

Microscopic  Examitidtion. — Sectidiis  made  df  llic  cortex  aii<l  nioiiiii<it's  in  tin' 
rejiion  of  tlie  larger  vessels  in  the  Sylvian  fissure  showcil  an  extensive  exudate  in 
the  pia.  This  consisted  chiefly  of  polynuclear  leukocyte-.  Imt  in  |daces  mononuclear 
cells  were  conmion.  Many  of  the  former  were  disintejjrated.  The  mononuclear 
cells  had  round  or  oval  nuclei  and  a  moderate  amount  of  ])rotoi)lasm.  IMasnia  cells 
were  rare.  About  the  blood-vessels  the  exudate  was  aliundanl.  Occasionally  a  few 
polynuclear  and  mononuclear  cells  were  seen  in  (lie  cortex  neai-  the  surface  and 
alonji'  the  small  blood-vessels  penetratinf;-  the  inain:  no  lienionha<ies  were  found 
in  the  meninges  or  brain  tissue.  A  similar  exudate  occurred  in  the  cerelxdlum. 
The  polynuclears  were  also  abundant  here  and  in  |ilaces  large  phagocytic  endo- 
thelial cells  were  common.  In  sections  ol  the  >|iinal  cord  were  seen  an  extensive 
exiidate  in  the  meninges,  especially  enveloping  the  roots  of  the  spinal  nerves. 
Polynuclear  leukocytes  predominated  but  many  mononuclear  cells  also  occurred. 
There  was  intense  congestion  of  the  blood-vessels  but  no  hemorrhages.  Perivascular 
infiltration  was  beautifully  seen  about  the  small  blood-vessels  entering  the  cord 
from  the  pia.     The  central  canal  appeared  unchanged. 

In  sections  of  the  lung  many  polynuclear  leukocytes  were  seen  in  the  lumen 
of  the  bronchioles  and  the  walls  were  intensely  congested  and  infiltrated  with 
round-cells  and  leukocytes.  The  alveoli  in  the  region  about  the  bronchioles  usually 
contained  exudate  consisting  of  ])lasma-cells,  leukocytes  and,  sometimes.  til)iin. 
The  tissue  everywhere  showed  marked  congestion  and  some  edema.  In  the  kid- 
neys leukocytic  casts  were  occasionally  found  in  the  tubules  and  in  general  the 
tubular  epithelial  cells  were  swollen  and  the  nuclei  stained  indistinctly.  A  large 
amount  of  fat  was  seen  everywhere  in  the  liver.  In  the  c;'nters  of  the  Maljiighian 
bodies  in  the  spleen  areas  of  necrosis  were  often  found.  Tiie  myocardium,  adrenals 
and  thymus  showed  no  significant  changes. 

lidcteriolofjic  Report. — The  cerebrospinal  fluid  was  distinctly  turbid  but  not 
bloody.  In  cover-glass  smears  were  many  polynuclear  leukocytes  and  a  tew  large 
mononuclear  cells,  and  both  within  and  without  the  leukocytes  large  lunnbers  of 
very  small  bipolar  Gram-negative  bacilli  were  seen.  Smears  of  the  thick  exudate 
showed  the  same  bacilli  and  numerous  leukocytes.  Cultures  of  the  fluid  gave  an 
abundant  growth  of  typical  li.  iiijliicii.~(r.  On  some  plates  were  one  or  two  colonies 
of  B.  coli,  evidently  a  contamination,  and  about  these  the  larger  influenza  colo- 
nies were  grouped,  showing  characteristically  their  symbiotic  property.  Cultures 
of  the  heart's-blood  gave  on  plates  a  pure  growth  of  li.  inliiienziF.  On  some  plates, 
purposely  contaminated,  numerous  larger  influenza  colonies  were  grouped  around 
the  contaminating  colonies.  In  smears  and  cultures  made  from  the  lung  exudate 
B.  infiiiensfe  was  found  as  the  predominating  organism.  A  moderate  number  of 
pneumococci  were  also  present.  In  the  pericardical  fluid  a  few  infliienza  bacilli 
were  found  in  pure  cultures.  Examination  of  the  peritoneal  fluid  and  ennilsions 
of  the  spleen  and  peribronchial  lymph-glands  for  influenza  bacilli  gave  negative 
results.  A  few  colon  bacilli  were  recovered  from  the  peritoneal  fluid.  Careful 
search  was  made  for  influenza  bacilli  in  the  nasal  secretion,  but  none  was  found. 
Many  pus-cells  occurred,  and  also  a  few  staphylococci  and  many  sapro])hytic 
organisms. 

Serum  from  the  heart's-blood  obtained  at  the  autopsy  did  not  specifically  agglu- 
tinate the  bacilli  from  the  spinal  fluid,  even  in  low  dilutions.  Animals  were  not 
highly  susceptible.  One  c.c.  of  the  cerebrospinal  fluid  injected  immediately  after 
the  autopsy  intraperitoneally  into  a  guinea-pig  was  not  fatal.  The  growth  from 
two  or  three  slants  of  pigeon-blood-agar  given  intraperitoneally  was  required 
to  kill. 

Case  4. — Infant  girl,  colored,  aged  7  months,  admitted  to  the  Maternity  Hos- 
pital Nursery,  May  27,  1909.  The  child  contracted  a  cold  in  the  early  part  of 
December,  1909,  which  persi.sted,  but  was  not  severe.  January  1,  the  tempera- 
ture was  102  F.  January  2,  the  temperature  was  recorded  as  normal,  but  Janu- 
ary 3,  it  was  100  F.  at  9  a.  m.  and  the  child  looked  ill.  At  11  a.  m.  the  tem- 
perature rose   to    103    F.   and   a    little   later   a    convulsion   occurred   which    lasted 


II  I  1  II)      ■l(>ll\       I)  I  1  IS 


•l'u\ 


for  sDiiic  tiiiii'.  Uiuiilitv  |)(M>islc(l,  aiul.  iiiciiiii;:it  is  liciii^  >iis|)('cl('(l.  tlic  cliild  was 
taki'ii  ti'  I  III'  rri'sl>\  ti'iiiiM  ll()s|iital.  wlicic  slic  ia|)i(lly  jiit'W  worse,  sunVriii<f  sev- 
eral ((Uivul-iniis.  and  dicil  <liiiiii<;-  tlic  iiiiilit.  Spinal  inim-ture  was  made  a  few 
liuui>  licl'.iic  death  and  a  tiiriiid  lluid  nn<ier  |)n~-nic  was  (ilitained.  It  cnntaitu'd 
iii;iii\  |i(d\  nuclear  anil  tew  n  nniiinndea  r  eell-.-.  aUn  many  small  ( ;ramrie;;at  i\e 
l,:i,-illi.   Iiiilli    iidra     and   e\t  laee!  lula  r.   wideli   did    nnt    ijinw    nn   plain    media. 

Aiihijisi/.      'i'lie    antiip-y    \va>    n'adc    -i\     liuui-    at'ier    denlji    and    the    t'idlnwin;: 
analDmie  diaymisis  i;i\  en  :    aente  hlninn  pni  nient    leptiinienin<;itis:   eataiihal   hiim- 


J'"i>i-.    1. — lMiotoyiai)h    of    the    luMnonhagie    pseiulomenibranous    exudate    lining 
tlu'  dura   in  Case  5.     In  places  it  has  been  detached   from  tlie  dura. 


chitis;   acute  rhinitis;   edema  and  congestion  of  the  lungs;   acvite  sjdenitis;   fatty 
liver:    cloudy  swelling  of  the   heart  and   kidneys. 

The  child  was  well  nourished.  Both  eyes  deviated  strongly  to  the  left;  the 
]ni]nls  were  equal  Init  dilated:  no  discdiarge  from  the  ears.  Tlie  peritoneal  cavity 
contained  a  few  drops,  and  the  ])ericardial  cavity  a  few  cubic  centimeters,  of  clear 
fluid.  The  thymus,  thyroid,  heart,  larynx  and  pharynx  jjresented  no  significant 
cliauges.     The  nasal  mucosa  was  covered  bv  a  tliin  laver  of  tenacious  nuicus  and 
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was  distinctly  ii'ildciicil  and  (•(icriialnii-.  Nn  |ni-  \\a>  |irc>ciit  in  the  iiii>al  caNi- 
tk's.  Tlie  tonsils  api)earc'd  norma!.  Ilie  upper  and  niiddle  lobes  of  tlic  ri^iit 
hiiig  c'ri'|)itated  latlici-  fccljly  and  tiic  lower  lol»e  was  nearly  aiiless.  The  pleura 
was  oveiywhere  siuootli  and  glisteninji  and  in  some  ])laees  dark  puiple  in  color. 
On  section  the  tissue  was  very  moist  and  liloody.  hut  no  icjiions  of  consolidation 
appeared.  I'"i(iiii  the  iironchial  tulies  a  fi-otiiy  non-puiiilent  fluid  exu<led  on  pres- 
sure. Tlic  iohcN  i)\  the  left  lunji;  also  crepitated  everywhere,  thou^ili  very  feebly 
in  the  |ioiti(in>  of  the  lower  lobe,  in  which  tin'  ti->Me  was  dark  reil  in  color  and 
sojjjry.  The  cut  suiface  was  moist  and  bloody,  and  fiom  the  smaller  bronchi,  on 
pressure,  exuded  a  nnuinous,  sli;,ditly  turbid  lluid.  Xo  areas  sujij^estin^i  pneunionic 
consolidation  ap|)raii'd.  'I'lie  ])eril)ronciiial  lymph-jilands  were  enlar<red  and  dark 
red   in  color,  witiiout   ccniial   >oftenin<;   or  othei'  (dianiic.     The  liver  showed   sli'irht 


Fig.  .3. — Photograph   showing  abscess  formation   in   the  left  cerebrum   in  Case 
G.     Extensive  softening  of  the  corte.x  is  also  shown  in  the  opposite  hemisphere. 


fatty  cdiange  and  the  spleen  was  firm,  swollen  and  had  indi.stinct  ^lalpighian 
bodies.  The  anterior  fontanel  tended  to  bulge  slightly  and  the  cerebrospinal 
fluid  was  increased  in  amount  and  was  distinctly  turbid  but  not  bloody.  Over 
the  base  and  the  surface  of  the  brain,  especially  along  the  larger  blood-vessels, 
was  a  thin.  gray,  fibrino-purulent  exudate.  The  meninges  were  edematous  and 
the  convolutions  weie  slightly  llattened.  The  duia  was  deeply  congested.  In  the 
meninges  of  the  spinal  c-ord  a  ^iniilai'  exudate  was  found.  The  tympanic  cavities 
weic  both  normal. 

Microncopic    K.itnn'uKilwti. — In    sections    through    the    cortex    the    exudate    in 
the  meninges  was  thin   and  composed  almost   entirely  of  polynuclear  cells.       In 
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places  a  tVw  iiiononuclear  cells  appcaicil.  The  blood-vessels  were  intensely  con- 
gested, but  no  heniorrliajjes  were  seen.  S!i>;lit  infiltration  into  the  cortex  of  poly- 
nuclear  cells  occurred  in  places,  especially  along  blood-vessels.  Small  bacilli  were 
seen  in  the  exudate.  The  exudate  covering  the  cerebellum  was  more  abundant, 
but  was  composed  of  similar  cells.  Extending  along  the  spinal  cord  and  envelop- 
ing the  spinal  roots  was  this  same  exudate,  rich  in  polyiuiclear  cells.  The  central 
canal  was  dilated  and  filled  with  exudate  composed  almost  entirely  of  polynuclear 
cells.  Little  or  no  infiltration  occurred  in  the  surrounding  tissue.  Tn  the 
lungs  there  was  marked  infiltration  of  round-cells,  plasma-cells  and  leukocytes 
into  the  bronchial  walls,  with  intense  congestion  of  ihc  blood-vessels.  In  the 
lumen  were  many  polyinicloar  leukocytes.  Tn  tlic  surrounding  alveoli  was  a 
small  amount  of  exudate  containing  some  red  cells  and  leukocytes.  ]\Iarked  edema 
occurred  generally.  Sections  of  the  nasal  mucosa  showed  marked  infiltration, 
ehiefiy  of  round-cells  into  the  mucosa,  with  congestion  of  the  blood-vessels.  Small 
areas  of  necrosis  occurred  in  the  centers  of  the  ^lalpighian  bodies  in  the  spleen. 
The  peribronchial  lymph-glands,  stomach,  intestine,  pancreas,  adrenals,  liver 
and  kidneys  showed  no  noteworthy  changes. 

Bacteriolofiir  Report. — The  cerebrospinal  fluid,  which  contained  a  large  num- 
ber of  polynuclear  leukocytes  and  a  few  mononuclear  cells  in  smear  preparations, 
showed  many  small  Gram-negative  bacilli  both  within  and  without  the  leukocytes. 
In  culture  a.  pure  growth  of  B.  inflttcnzfr  was  obtained  from  the  exudate  of  the 
brain  and  the  spinal  cord.  From  the  exiidate  of  the  left  lung,  which  contained  a 
considerable  number  of  leukocytes,  in  culture  w^ere  obtained  many  influenza  colo- 
nies in  symbiosis  with  the  few  pneumococcus  colonies  also  present.  Cultures  of 
the  heart's-blood  also  gave  pure  growth  of  the  influenza  bacillus.  In  the 
mucus  scraped  from  the  nasal  mucosa  a  few  colonies  of  this  bacillus  were 
obtained,  and  in  addition  many  pneumococcus  colonies.  The  pericardial  and  peri- 
toneal fluids  and  the  bile  were  sterile. 

The  homologous  serum  did  not  agglutinate  the  bacillus  isolated  from  the 
heart's-blood,  even  in  low  dilutions.  Growth  from  two  pigeon-blood  agar-slants 
introduced  intravenously  into  a  small  rabbit  produced  no  symptoms.  The  same 
amount  injected  intraperitoneally  jiroduced  death  in  twenty-four  hours  and  the 
bacillus  was  isolated  pure  from  the  peritoneal  fluid  and  the  heart's-blood. 

Case  5. — Infant,  boy,  aged  1  year.  This  case  developed  in  St.  Vincent's  Infant 
Asylum.  For  some  time  there  had  been  considerable  "coryza"  among  the  chil- 
dren, and  several  cases  of  bronchopneumonia,  otitis  media,  etc..  had  developed. 
The  nurses  and  attendants  had  been  free  from  colds  or  "grip"  infections.  For 
several  weeks  previously  the  child  sufifered  from  bilateral  otitis  media  and  bowel 
disturbance,  and  became  emaciated  and  anemic.  Of  late  he  was  improving,  when 
one  week  before  death  symptoms  of  bronchitis,  fever  and  nasal  discharge  began, 
and  later,  evidence  of  bronchopneumonia.  Five  days  before  death  meningeal  symp- 
toms appeared,  manifested  by  rigidity  of  the  back,  neck  and  jaws,  high  fever, 
strabismus,  moaning,  etc.;  a  strong  fetid  odor  from  the  nose  and  mouth  was  also 
noticed.     Autopsy  was  made  thirty  hours  after  death. 

Anatomic  Diagnosis. — Acute  purulent  leptomeningitis:  acute  hemorrhagic 
pseudomembranous  internal  pachymeningitis;  necrosis  of  nasal  mucosa;  bilateral 
purulent  otitis  media;  bronchopneumonia:  acute  splenitis:  parenchymatous 
degeneration  of  heart  and  kidneys:  fatty  liver;  emaciation;  strabismus;  herpes 
labialis. 

The  child  was  emaciated.  On  the  lower  lip  were  small  herpetic  lesions.  The 
anterior  fontanel  bulged  slightly.  The  pupils  were  equal,  moderately  dilated 
and  the  left  eye  diverged.  The  sclerotics  were  pale  and  not  icteric.  In  the  peri- 
cardial cavity  was  about  20  c.c.  of  a  clear,  straw-colored  fluid.  Both  lungs  in  the 
lower  lobes  showed  small  regions  of  pneumonic  consolidation  near  the  pleura  on 
the  posterior  surface,  which  had  a  definite  lobular  distribution.  In  the  bronchioles 
there  was  free  pus.  The  upper  lobes  were  normal.  The  lymph-glands  about  the 
hilus  of  the  lungs  were  slightly  enlarged.     The  liver  was  pale,  rather  soft  and 


DAVID     JOHN     DAVIS  257 

in  places  light  yellow  areas  were  seen.  The  spleen  was  large,  rather  firm,  brown- 
ish-red and  the  Malpighian  bodies  were  indistinct.  The  kidneys  were  soft,  large, 
and  on  section  the  tissue  was  swollen  and  dull  red  in  color.  The  nasal  mucosa 
was  dark  gray  and  covered  by  a  thick,  fetid,  dirty,  bloody  membrane  which 
extended  downward  into  the  pharynx  and  upward,  where  it  could  easily  be 
traced,  especially  on  the  left  side,  to  the  cribriform  plate.  In  the  mouth,  cover- 
ing and  adhering  to  the  soft  palate  and  also  extending  forward,  was  a  bloody 
exudate  appearing  much  like  a  blood-clot.  The  pharyngeal  mucosa  was  red  and 
covered  with  mucus;  the  larynx  was  covered  with  purulent  mucus.  The  tonsils 
were  not  enlarged.  In  both  tympanic  cavities  was  a  dirty  looking  pus  but  there 
was  no  evidence  of  invasion  of  the  cranial  cavity  from  these  points.  On  opening 
the  skull  about  a  pint  of  bloody  serous  fluid  escaped  from  the  subarachnoid  space. 
Lining  the  entire  inner  surface  of  the  dura  and  slightly  adherent  to  it  was  a 
definite  fibrinous  pseudomembrane,  dark  red  in  color,  and  I  to  2  mm.  thick 
( Fig.  1 ) .  This  was  not  adherent  to  the  pia.  In  the  pia  was  an  abundant  puru- 
lent exudate  which  was  bright  red  in  color  and  distributed  in  patches,  especially 
along  the  larger  blood-vessels.  At  the  base  and  beneath  the  frontal  lobes  the 
exudate  was  very  abundant,  and  in  this  the  olfactory  lobes  were  imbedded.  The 
cerebrospinal  fluid  was  milky  in  appearance  and  had  only  the  slightest  tinge  of 
blood.  The  purulent  exudate  extended  downward  into  the  meninges  of  the  cord, 
but  there  it  was  not  abundant.  The  bloody  fibrinous  pseudomembrane  was  also 
visible  about  the  cord  and  extended  to  the  cauda.  The  vessels  in  the  meninges 
everywhere  were  deeply  congested. 

Microscopic  Examination. — In  sections  of  the  cortex  and  pial  exudate  was 
seen  an  extensive  infiltration  into  the  meninges,  consisting  largely  of  polynuclear 
cells.  There  were  a  few  mononuclear  and  plasma  cells  and  here  and  there  were 
considerable  numbers  of  large  endothelial-like  cells  often  containing  englobed 
leukocytes.  In  many  of  the  small  blood-vessels  the  lumen  was  filled  with  leuko- 
cytes, and  occasionally  the  lining  endothelial  cells  appeared  swollen  and  cuboidal 
in  shape.  The  walls  were  usually  infiltrated  with  cells  and  thrombi  could  be  seen 
in  the  vessels.  The  cellular  infiltration  into  the  cortex  was  very  slight,  there 
being  only  an  occasional  leukocyte  seen,  except  along  the  small  vessels  penetra- 
ting the  cortex  from  the  pia  where  there  could  be  seen,  as  a  rule,  a  definite  though 
not  an  extensive  infiltration  of  round  and  polynuclear  cells.  Small  hemorrhages 
occurred  in  this  exudate.  Distinct  from  this  pial  exudate  was  the  extensive 
pseudo  membranous  exudate  in  contact  with  the  inner  surface  of  the  dura.  In 
sections  the  exudate  was  seen  to  be  in  intimate  contact  with  the  fibrous  layers 
and  was  made  up  of  an  organizing  layer  containing  round  and  elongated  cells 
and  some  leukocytes.  Fibrin  was  not  abundant  and  in  some  places  red  cells  were 
common.  The  dura  itself  was  little  changed.  Sections  of  the  cord  made  through 
the  cervical  portion  and  the  cauda  showed  an  extensive  exudate,  especially  abun- 
dant about  the  nerve-roots,  and  there  could  also  be  seen  in  the  cervical  sections  a 
layer  lining  the  dura  made  up  of  red  blood-cells,  fibrin  and  leukocytes,  which 
evidently  corresponded  to  the  cranial  subdural  exudate.  This  was  also  evident  in 
sections  through  the  cauda.  The  central  canal  contained  an  exudate  consisting 
of  leukocytes  and  round-cells. 

In  sections  of  the  lung  was  seen  a  leukocytic  exudate  in  the  alveoli,  especially 
those  adjacent  to  the  bronchioles.  The  latter  were  filled  with  leukocytes,  and 
the  walls  were  congested  and  infiltrated  with  cells,  chiefly  polynuclear  and  plasma- 
cells.  Fibrin  could  be  seen,  but  it  was  not  abundant.  The  pleura  was  congested 
and  in  places  covered  by  a  delicate,  fibrinous,  cellular  exudate.  In  the  spleen 
were  seen  numerous  areas  of  necrosis  in  which  were  round  and  lymphoid  cells, 
and  an  eosin-staining  homogeneous  intercellular  substance.  These  areas  were 
definitely  circumscribed  and  were  located  within  or  near  the  margin  of  the  Mal- 
pighian corpuscles;  no  hemorrhages.  Small  hemorrhages  occurred  in  the  adrenal 
gland.  The  liver,  pancreas,  thyroid,  intestinal  mucosa,  kidney,  thymus  and  myo- 
cardium were  not  altered. 


258  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

The  cerebrospinal  fluid,  obtained  at  the  foramen  magnum,  was  milky  in 
appearance  and  abundant.  Cells  were  numerous  and  consisted  of  three  varieties 
in  the  following  proportions:  Polynuclears,  66.4  per  cent.;  mononuclears,  30  per 
cent.;  large  endothelial  cells,  3.6  per  cent. 

Bacteriology:  In  smears  of  the  cerebrospinal  fluid  and  the  meningeal  exudate 
were  myriads  of  small  Gram-negative  bacilli  both  within  and  without  the  numer- 
ous polynuclear  cells  present.  Cultures  consisted  of  a  nearly  pure  growth  of 
B.  influenza';  a  few  large  colonies,  evidently  of  saprophytic  bacilli,  appeared  also, 
and  about  them  the  influenza  colonies  were  clustered.  Anaerobic  cultures  of  the 
exudate  gave  no  significant  organisms.  In  the  middle  ear  were  many  streptococci 
and  profusely  growing  saprophytes;  no  influenza  bacilli.  The  heart's-blood, 
material  from  nose  and  other  parts,  contained  such  enormous  numbers  of  sapro- 
phytic bacteria,  probably  post-mortem  invaders,  that  the  examination  was  unsatis- 
factory. Xo  influenza  bacilli  were  obtained  in  cultures  of  these  fluids,  though  in 
smears  Gram-negative  minute  bacilli   suggestive  of  them   were  seen. 

The  growth  from  two  small  pigeon-blood-agar  slants  of  the  bacillus  from  tlie 
cerebrospinal  fluid  injected  intraperitoneally  killed  a  guinea-pig  in  eighteen  hours 
and  the  organism  was  recovered  from  the  heart's-blood  and  peritoneal  exudate 
of  the  animal.  A  similar  amount  injected  subcutaneously  in  a  guinea-pig  pro- 
duced no  symptoms.  The  bacilli  were  not  specifically  agglutinated  by  the  homol- 
ogous serum,  even  in  low  dilutions. 

Case  6. — Infant,  girl,  aged  10  months.  One  month  before  death  the  child 
caught  cold  and  had  some  fever.  Later  she  lost  strength  and  weight,  slept  much 
of  the  time,  and  suffered  from  regurgitation  of  food.  Ten  days  before  death  the 
child  entered  the  Presbyterian  Hospital,  having  marked  rigidity  of  the  neck  and 
limbs;  was  in  a  stupor  and  unable  to  retain  food.  The  anterior  fontanel  was 
bulging  and  eye  symptoms  were  marked.  Harsh  breathing  was  present  over  the 
right  upper  lobe  but  there  were  no  definite  areas  of  dulness.  Spinal  punctures 
were  made  several  times  and  a  turbid  fluid  under  pressure,  containing  many  poly- 
nuclear leukocytes  (90  per  cent.)  and  Gram-negative  small  bacilli,  was  obtained. 
There  was  no  growth  in  cultures  on  plain  media.  The  temperature  ranged  from 
100  F.  to  104  F.,  as  a  rule,  but  on  the  day  before  death  it  dropped  to  98  F.,  then 
suddenly  rose  to  105.8  F.  (Fig.  2).  The  pulse  was  variable,  usually  ranging  from 
130  to  160  and  the  respirations  ranged  from  20  to  60.  The  leukocyte  count  was 
21,050  and  hemoglobin  80  per  cent. 

Autopsy. — Autopsy  was  held  four  hours  after  death.  Anatomic  diagnosis : 
acute  flbrino-purulent  leptomeningitis  (influenzal)  ;  acute  softening  of  right  cere- 
bral cortex;  abscess  in  left  cerebrum;  internal  hydrocephalus;  bronchopneumo- 
nia; acute  purulent  bronchitis;  fibrinous  pleuritis;  acute  rhinitis;  sub-pleural 
hemorrhages  in  right  lung;  petechial  hemorrhages  in  skin;  acute  splenitis;  septic 
infarcts  in  the  spleen;  fatty  liver;  acute  degeneration  of  the  kidneys  and  myocar- 
dium; localized  fibrinous  peritonitis;  external  strabismus;  rachitis. 

The  anterior  fontanel  bulged  slightly.  On  the  abdomen,  especially  in  the 
regions  of  the  umbilicus  and  on  the  back  were  numerous  small  petechial  hemor- 
rhages, pin-point  in  size.  There  was  no  free  fluid  in  the  peritoneal  cavity,  but  on 
the  surface  of  the  spleen  and  on  the  adjacent  peritoneum  were  small  gray  flakes 
of  fibrin.  There  was  distinct  enlargement  of  the  juncture  of  the  costal  cartilages 
and  the  ribs.  The  tracheal  mucosa  was  covered  with  a  thin  layer  of  grayish 
mucus  which  at  the  bifurcation  was  slightly  purulent.  In  the  lower  lobes  of 
both  lungs,  chiefly  in  the  posterior  portions,  were  consolidated  areas  showing  a 
lobular  distribution,  and  on  pressure  pus  exuded  in  abundance  from  the  bronchial 
tubes.  Small  pneumonic  areas  also  existed  in  the  upper  lobes.  The  cut  surface 
through  the  consolidated  areas  was  dull  gray,  and  as  a  rule  mottled  with  red 
areas.  In  the  pleura  of  the  right  lower  lobe  were  small  hemorrhages  and  over 
the  consolidated  portions  the  pleura  was  covered  by  a  thin  layer  of  fibrin.  The 
peribronchial  lymph-glands  were  large,  soft  and  pink;  no  necrosis.  The  heart, 
thyroids  and  thymus  were  unchanged. 
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The  spleen  was  largo,  firm  and  purplisli-rcd  in  color  and  portions  of  tlie 
capsule  were  covered  by  a  thin  layer  of  grayish-yellow  fibrin.  The  cut  surface  was 
red  and  the  Malpighian  bodies  were  small  and  indistinct.  Along  the  anterior 
margin  under  the  capsule  were  a  number  of  small,  yellow,  soft  areas  2  or  3  mm. 
across,  which  involved  the  substance  of  the  spleen  to  a  depth  of  2  mm.  or  more. 
These  areas  appeared  necrotic,  but  no  pus  exuded  on  section.  The  liver  was  soft, 
yellowish-brown  in  color  and  the  lobules  were  very  indistinct.  The  kidneys  were 
soft,  markings  indistinct,  and  on  section  the  cortex  appeared  pale  and  swollen. 
The  remaining  viscera  showed  no  noteworthy  changes. 

On  opening  the  cranial  cavity  a  large  amount  of  turbid  cerebrospinal  fluid  was 
encountered.  The  brain  was  very  soft  and  everywhere  there  was  an  abundant 
greenish-yellow,  highly  purulent  exudate.  This  was  especially  abundant  along 
the  larger  vessels  and  along  the  base.  Over  the  hemispheres  it  was  arranged  in 
patches  or  islands  surrounded  by  relatively  clear  meninges.  The  convolutions  were 
flattened,  especially  in  the  frontal  lobes  and  at  the  base.  The  brain,  on  section, 
showed  an  extensive  area  of  softening  involving  the  right  cortex  from  the  median 
fissure  to  the  Sylvian  fissure,  chiefly  in  the  Rolandic  area.  On  the  opposite  side 
an  abscess  (Fig.  3)  containing  a  large  amount  of  greenish-yellow  pus  was  found 
just  below  the  surface  and  extending  down  to  and  into  the  lateral  ventricle.  There 
was  no  definite  wall,  the  tissue  at  the  margin  being  soft  and  necrotic.  Xo  definite 
hemorrhages  occurred.  Distinct  dilatation  of  the  ventricles  was  present  especially 
evident  in  the  fourth  ventricle.  The  exudate  extended  throughout  the  spinal 
canal,  but  there  it  was  less  abundant  than  in  the  cranial  cavity.  The  meninges 
were  intensely  congested  everywhere.  The  cranial  dura  was  red  in  places  and 
here  and  there  thick  green  pus  adhered  to  its  inner  surface.  The  tympanic  cavi- 
ties appeared  normal.  There  was  a  small  amount  of  gray,  purulent  mucus  in 
the  nasal  cavity,  and  the  mucosa  was  smooth,  but  slightly  reddened,  and  was 
covered  by  a  thin  layer  of  mucus;  no  necrosis. 

Microscopic  Examination. — In  the  lungs  the  bronchioles  showed  intense  inflam- 
matory changes,  consisting  of  degeneration  of  the  epithelium,  and  congestion  and 
marked  infiltration  of  plasma-cells  in  the  submucosa.  Polynuclears  were  abun- 
dant in  the  lumen  but  rare  in  the  submucosa.  The  alveoli  contained  many  poly- 
nuclear  leukocytes,  and  in  places  a  small  amount  of  fibrin.  In  sections  through 
the  softened  portions  of  the  brain  could  be  seen  many  bacterial  emboli  in  the 
small  blood-vessels.  The  bacteria  resembled  influenza  bacilli  and  were  largely 
confined  to  the  vessels.  Very  slight  infilti-ation  occurred  in  the  surrounding 
tissue,  which  stained  poorly.  No  definite  abscess  wall  was  visible.  The  meninf^es 
showed  intense  congestion  and  infiltration,  chiefly  with  polynuclear  cells. 

Bacteriology. — In  the  purulent  exudate  from  the  surface  of  the  brain  and 
in  the  cerebrospinal  fluid  were  myriads  of  minute  Gram-negative  bacilli  which 
on  culture  proved  to  be  B.  influenza;.  They  also  occurred  in  large  numbers  in  the 
bronchial  pus,  but  were  not  isolated  in  culture  from  the  other  body  fluids,  tliough 
in  smears  of  the  nasal  exudate  numerous  small  Gram-negative  bacilli  were  seen. 
In  the  meningeal  and  bronchial  pus  there  were  also  a  few  streptococcus  colonies 
on  the  blood-plates  and  this  organism  was  also  found  pure  in  the  heart's-blood  and 
pericardial  fluid  and  mixed  with  saprophytic  bacilli  in  the  nasal  cavity. 

One  c.c.  of  the  greenish  pus  from  the  cortex  was  injected  subcutaneously  into 
a  guinea-pig.  On  the  following  day  the  animal  appeared  inactive  and  later  lost 
some  weight;  after  a  few  days  it  had  entirely  recovered.  A  second  picf  was 
injected  with  one  pigeon-blood  agar-slant  culture  intraperitoneally.  Death  fol- 
lowed in  twenty-four  hours,  there  being  edema  of  the  abdominal  wall  and  marked 
peritonitis.  The  bacillus  was  recovered  from  the  heart's  blood  and  the  peritoneal 
fluid. 

Agglutination  experiments  using  the  homologous  serum  were  negative. 

Case  7. — Infant  boy  aged  six  months.  Forceps  delivery  at  8  months; 
child  in  good  health  until  the  present  illness.  Feb.  17,  1910,  the  child  was  taken 
sick  with  vomiting  and  fever    (102.5   F.),   and   the  mother  noticed   a   peculiar 
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quivering  of  the  chin.  During  the  night  he  moaned  almost  constantly  and  the 
next  morning  (February  18)  appeared  sick,  pale  and  waxy.  In  the  afternoon 
several  convulsions  occurred.  At  this  time  the  child  was  unconscious,  the  neck 
was  rigid,  the  pupils  did  not  react  to  light  and  there  were  twitchings  of  the 
left  side  of  the  face,  angle  of  mouth  and  the  left  hand  and  foot ;  both  limbs  on  the 
left  side  were  rigid  and  Kernig's  sign  was  absent.  There  was  slight  dulness  over 
the  right  lung  posteriorly.  Spinal  puncture  gave  an  abundant  turbid  fluid, 
which  contained  a  large  number  of  cells,  nearly  all  of  which  were  polynuclear 
leukocytes.  There  were  also  present  many  very  small  Gram-negative  bacilli, 
mostly  extracellular,  but  some  definitely  intracellular.  They  were  distinctly 
polar-staining,  and  occasionally  thread-like  forms  appeared.  They  failed  to  grow 
on  plain  media.  Morphologically  these  bacilli  were  typical  B.  infiuenzce.  Unfor- 
tunately the  cultural  properties  were  not  studied,  as  blood  media  were  not  inocu- 
lated. Two  injections  of  25  c.c.  each  of  Flexner's  serum  were  given  without 
result.  The  child  gradually  became  worse  and  died  February  20,  three  days  after 
the  initial  symptoms  began.     No  autopsy. 

GENERAL  COXSIDERATIOXS 

These  seven  cases  of  influenzal  meningitis  occurred  in  Chicago  in  the 
course  of  little  over  a  year,  all  resulting  fatally,  and  in  duration  varying 
from  three  to  fourteen  days.  All  were  infants,  the  oldest  being  13 
months  and  the  youngest  (twins)  5  days  old.  A  definite  history  of  colds 
preceding  the  meningeal  trouble,  as  a  rule,  several  weeks,  was  obtained 
in  four  cases.  The  occurrence  of  the  disease  in  the  twins,  beginning 
simultaneously,  is  suggestive  of  a  common  source  of  infection,  but  in 
tliis  instance  it  could  not  be  determined.  Cases  3  and  4  came  from  a 
small  institution^**  for  children  in  which  an  epidemic  of  "colds"  had 
existed  for  several  weeks.  The  children  were  all  in  intimate  contact 
constantly  with  each  other.  In  Case  -i  the  patient  developed  the  disease 
about  four  weeks  after  the  child  in  Case  3  was  taken  ill,  or  about  two 
weeks  after  her  death.  A  few  days  after  the  death  of  Patient  4,  and 
while  a  number  of  the  children  were  suffering  from  colds,  though  not 
severely  ill,  swabs  were  taken  from  the  noses  and  throats  of  all  the  chil- 
dren (twelve  cases)  and  examined  in  smear  and  by  pigeon-blood  agar- 
plates  for  influenza  bacilli.  The  results  were  negative  in  all  cases. 
Streptococcus  pyogenes  was  numerous  and  generally  was  the  predominat- 
ing organism  in  all  cases.  Staphylococci  and  pneumococci  were  also 
common.  Case  5  also  developed  in  an  institution  for  children  at  a  time 
when  many  cases  of  "colds,"  and  especially  bronchopneumonia  were 
occurring  there.  The  children  did  not  come  from  the  poorer  parts  of  the 
city,  and,  excepting  the  association  of  Cases  1  and  2  and  Cases  3  and  4, 
no  relation  could  be  ascertained.  Cases  1  and  2  developed  in  October, 
1908;  the  others  occurred  in  the  winter  months  of  1909-1910,  during 
which  period  a  general  influenza  epidemic  was  not  raging. 


10.  This  institution  is  conducted  by  Dr.  Effa  Davis,  to  whom  I  am  indebted 
for  the  opportunity  to  examine  the  cases  bacteriologically. 
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As  a  rule  the  onset  in  these  cases  was  indefinite  and  the  exact  time 
when  the  meningeal  trouble  began  could  not  always  be  determined.  Eye 
symptoms  were  usually  present  and  in  all  cases  rigidity  of  the  back  and 
the  limbs  and  retraction  of  the  head  were  marked.  Definite  convulsions 
occurred  in  five  cases.  Other  early  symptoms  were  cough,  harsh  breath- 
sounds  or  definite  signs  of  pneumonia,  bowel  disturbances  and  restless- 
ness. Bulging  of  the  fontanel  was  evident  in  all  cases  and  herpes  labi- 
alis  was  present  in  one  case.  Small  petechial  hemorrhages  in  the  skin 
occurred  in  Case  G  a  short  time  before  death.  The  temperature  generally 
was  variable,  ranging  from  normal  to  105  F.  or  higher,  and  subject  to 
sudden  change  (Fig.  2).  The  pulse  was  irregular  but  usually  rapid 
(130-160).  The  period  of  incubation  cannot  be  over  five  days,  since  the 
twins  becam.e  ill  on  the  fifth  day  after  birth. 

Lumbar  puncture  was  made  in  four  cases  and  in  all  there  was  obtained 
a  turbid  fluid,  under  high  pressure,  in  which  were  many  leukocytes,  the 
polynuclear  cells  always  predominating.  Differential  counts  gave  from 
60  to  80  per  cent,  polynuclear  cells,  the  remainder  being  chiefly  small 
mononuclear  cells.  Endothelial  cells  were  also  commonly  found.  Eed 
cells  were  not  found,  or  occurred  in  small  numbers  and  the  fibrin  was 
scant. 

Five  of  the  seven  cases  were  examined  post  mortem.  An  abundant, 
highly  purulent,  greenish-yellow  leptomeningeal  exudate  was  found  in 
four;  in  the  remaining  child  (Case  4),  which  died  on  the  third  day,  the 
exudate  was  less  profuse  and  limited  chiefly  to  the  base  and  the  vessels 
in  the  Sylvian  fissure.  Generally  the  exudate  was  very  abundant  at  the 
base  and  about  the  frontal  lobes  and  in  these  regions  marked  compression 
of  the  convolutions  occurred.  Often  the  exudate  over  the  cortex  was 
distributed  in  large  patches  and  usually  was  much  more  abundant  along 
the  blood-vessels.  In  one  case  (Case  5),  delicately  attached  to  the  dura, 
was  an  extensive  hemorrhagic  exudate  which,  after  hardening,  closely 
simulated  a  definite  membrane.  This  was  entirely  independent  of  the 
purulent  pial  exudate,  from  which  it  could  readily  be  separated.  On 
microscopic  examination  this  exudate  was  found  to  consist  of  red-cells 
and  laj^ers  of  fibrin,  together  with  an  infiltration  of  leukocytes  and  fibro- 
blasts. In  sections  of  the  spinal  cord,  even  at  the  cauda,  this  membrane 
was  observed  on  the  inner  surface  of  the  dura  and  independent  of  the 
more  purulent  exudate  involving  the  pia-arachnoid.  Exudates  of  this 
tvpe  have  not  been  reported  in  influenzal  infections  of  the  meninges, 
though  similar  changes  have  been  described  in  connection  with  meningo- 
coccus infections.  In  all  cases  the  dura  was  red  and  congested  and 
usuallv  some  of  the  greenish,  thick  pus  adhered  at  the  base  after  removing 
the  brain.  In  Case  6  a  very  extensive  softening  containing  thick  greenish- 
yellow  pus  in  which  were  bacilli  in  abundance  formed  under  the  cortex 
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and  penetrated  the  lateral  ventricle.  This  is  the  first  case  of  this  disease 
in  which  a  cerebral  abscess  has  been  noted.  On  the  opposite  side  of  the 
brain  was  extensive  softening  of  the  cortex,  but  no  definite  abscess 
formation. 

In  none  of  the  cases  did  hemorrhage  into  the  brain  substance  occur. 
Acute  hydrocephalus  was  marked  in  Case  6,  a  condition  noticed  by  others 
in  influenzal  meningitis,  and  also  not  a  rare  occurrence  in  other  forms  of 
meningitis. 

The  spinal  cord  was  removed  in  four  cases  and  in  general  the  exudate 
here  was  less  in  amount  than  in  the  cranial  cavity.  Usually  it  was  more 
abundant  on  the  posterior  surface  and  was  profuse  in  the  pia-arachnoid 
and  about  the  nerve-roots.  Often  the  infiltration  penetrated  the  substance 
of  the  cord,  especially  along  the  blood-vessels,  and  could  be  traced  well 
into  the  gray  matter.  Pus  was  seen  in  the  central  canal  of  the  cord  in 
two  cases  (Cases  4  and  5). 

Histologically  the  exudate  was  extremely  rich  in  cells,  and  fibrin  was 
absent  or  present  in  traces,  so  far  as  one  could  tell  from  the  formalin- 
fixed  preparations.  The  cells  were  of  three  tjipes,  iiamelj,  polynuclears. 
mononuclears  and  large  endothelial-like  cells.  In  certain  areas  the  exu- 
date was  composed  almost  exclusively  of  polynuclears;  in  other  parts 
mononuclears  and  the  endothelial  cells  were  common.  The  latter  often 
had  from  one  to  three  polynuclear  or  mononuclear  cells  included  in  their 
protoplasm.  These  cells  appeared  to  be  the  desquamated  endothelial  cells 
which  line  the  arachnoid  spaces,  which  have  been  noted  in  meningococcic 
meningitis,  especially  by  Councilman.  Sections  stained  for  influenza 
bacilli  revealed  the  organisms  in  the  exudate.  Small  hemorrhages  were 
sometimes  seen  in  the  exudate  and  the  blood-vessels  at  times  were  throm« 
bosed  and  the  walls  infiltrated  with  cells.  Always  the  exudate  followed 
the  pia  into  the  deepest  sulci  and  often  extended  for  a  short  distance 
along  the  vessels  into  the  cortex.  The  infiltration  of  the  cortex,  however, 
was  generally  not  extensive  and  excepting  the  softened  areas  and  abscess 
in  Case  6  it  was  limited  to  the  occurrence  of  a  few  polynuclear  and  plasma 
cells  near  the  surface. 

In  one  case  bilateral  purulent  otitis  media  had  been  present  for  several 
weeks.  Acute  rhinitis  was  found  in  three  cases,  one  (Case  5)  showing 
extensive  necrosis  of  the  entire  nasal  mucosa,  involving  the  cribriform 
plate  and  extending  downward  into  the  pharynx.  The  tonsils  were 
slightly  enlarged  in  two  cases.  Acute  bronchitis  was  present  in  four  and 
bronchopneumonia  in  three  cases.  The  pneumonic  consolidation,  as  a 
rule,  involved  the  posterior  portion  of  the  lungs  and  was  more  extensive 
in  the  lower  lobes.  It  was  distinctly  of  the  lobular  type  and  the  infiltra- 
tion about  the  bronchioles  in  the  peribronchial  lymph-channels  was  char- 
acterized by  the  presence  of  large  numbers  of  plasma  cells.     As  a  rule 
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few  polynuclear  cells  appeared  here.  Fibrin  was  scant,  though  in  places 
it  was  definitely  visible.  The  exudate  in  the  bronchial  tubes  and  in  the 
alveoli  contained  chiefly  polynuclear  and  desquamated  epithelial  cells. 

In  no  instance  was  there  effusion  into  the  pleural  cavities,  but  in  three 
cases,  in  which  bronchopneumonia  existed,  the  pleural  surface  over  the 
involved  regions  was  granular  and  lusterless.  In  Case  6  there  was  a 
marked  though  not  extensive  fibrinous  layer  covering  the  pleura  and 
beneath  were  numerous  small  but  definite  hemorrhages.  In  this  connec- 
tion may  be  mentioned  the  hemorrhages  on  the  surface  of  the  thymus  in 
Case  1,  and  the  petechial  hemorrhages  in  the  skin  in  Case  6,  In  all  cases 
the  liver  presented  evidence  of  fatty  change.    Icterus  was  not  noted. 

It  was  common  to  find  a  small  amount  of  slightly  turbid  fluid  in  the 
peritoneal  cavity.  In  Case  1,  influenza  bacilli  were  obtained  in  consider- 
able numbers  from  this  fluid  but  there  was  no  macroscopic  evidence  of 
peritonitis.  In  Case  6  on  the  spleen  and  regional  peritoneum  was  a  defi- 
nite gray,  fibrinous  exudate  originating  and  extending  from  the  infarcted 
areas  in  the  spleen.  The  adrenals  showed  no  noteworthy  change  in  any 
case.    Generally,  acute  degeneration  of  the  various  viscera  was  evident. 

The  various  fluids  of  the  body  collected  at  autopsy  were  studied  bacte- 
riologically  in  smear  preparations  and  on  pigeon-blood  agar-plates.  The 
influenza  bacillus  was  isolated  in  practically  pure  culture  from  the  menin- 
geal exudate  and  cerebrospinal  fluid  in  all  post-mortem  cases.  They  were 
present  usually  in  enormous  numbers,  as  shown  by  the  smear  prepara- 
tions, and  were  always  both  within  and  without  the  polynuclear  cells. 
In  two  cases  (3  and  4)  they  were  found  pure  in  the  heart's-blood  in 
large  numbers.  In  both  these  cases  the  autopsy  was  held  while  the  body 
was  still  warm ;  consequently  there  can  be  no  doubt  that  the  bacilli  were 
present  in  the  circulating  blood  before  death  and  might  have  been  isolated 
by  blood-cultures,  had  such  cultures  been  made.  In  one  case  the  bacilli 
were  found  in  the  peritoneal  fluid  and  once  in  the  pericardial  fluid.  In 
three  cases  they  occurred  mixed  with  streptococci  in  the  bronchial  secre- 
tions, and  once  the}'  were  grown  from  the  surface  of  the  nasal  mucosa. 
On  account  of  the  difficulty  with  which  this  organism  sometimes  grows 
it  is  possible  that  its  distribution  was  more  general  than  the  positive  cul- 
tures indicated.  In  smears  from  the  nose  Gram-negative  minute  bacilli 
were  found  in  two  cases,  which  were  not  recovered  on  the  plates.  In  Case 
5  in  which  there  could  be  no  doubt  that  the  infection  invaded  the  cranial 
cavity  through  the  cribriform  plate  from  the  nasal  cavitv,  no  influenza 
bacilli  were  recovered  from  the  nasal  exudate,  probably  on  account  of  the 
presence  of  large  numbers  of  other  organisms.  In  Case  6  a  terminal 
streptococcus  infection  occurred,  these  organisms  being  found  in  the 
heart's-blood,  pericardial  fluid,  nasal  exudate  and  bronchial  pus.  A  few 
were  also  found  in  the  meningeal  exudate,  but  in  insignificant  num- 
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bers  compared  with  the  influenza  bacilli,  myriads  of  which,  in  symbiosis, 
were  crowded  around  the  streptococcus  colonies.  That  the  streptococcus 
was  a  terminal  infection  is  evidenced  by  the  fact  that  this  organism  was 
not  found  in  culture  of  the  spinal  fluid  obtained  by  lumbar  puncture 
before  death. 

The  atrium  of  infection  was  not  certain  in  all  cases.  In  Case  5  the 
infection  could  be  traced  directly  from  the  nasal  cavity  through  the 
necrotic  cribriform  plate.  In  Case  4  the  bacilli  were  found  in  large 
numbers  on  the  inflamed  nasal  mucosa,  and  in  Cases  3  and  6  the  infection 
probably  originated  in  the  upper  respiratory  passages.  Four  of  the  cases 
had  bronchitis  or  pneumonia,  from  which  lesions  the  bacilli  were  isolated. 
From  the  clinical  data,  however,  one  cannot  be  certain  whether  or  not 
these  lesions  antedated  the  meningitis.  In  Case  1  gastro-enteritis  was 
present  at  autopsy,  symptoms  of  which  appeared  at  the  onset.  The  mas- 
sive meningeal  exudate  under  the  frontal  lobes  and  at  the  base  of  the 
brain  in  all  cases  points  rather  strongly  to  a  nasal  origin,  and  the  fact 
that  generally  these  cases  had  been  troubled  with  infections  of  the  upper 
respiratory  tract  would  seem  to  substantiate  this  idea. 

Morphologically  and  biologically  the  influenza  bacilli  isolated  in  these 
cases  were  in  no  way  different  from  bacilli  commonly  found  in  sputum  in 
various  infectious  diseases.  They  were  very  minute,  Gram-negative,  dis- 
tinctly bipolar  when  stained,  and  susceptible  to  phagocjiiosis.  In  smears 
of  the  meningeal  pus  one  occasionally  saw  some  tendency  to  form  threads, 
this  being  most  marked  in  Case  7.  In  cultures,  as  a  rule,  this  tendency 
was  greater,  not  infrequently  long  and  curved  thread-forms  being  com- 
mon. In  the  culture  from  Case  6  this  was  especially  noted,  and  at  times 
growths  were  obtained  which  were  made  up  largely  of  long  threads  resem- 
bling a  leptothrix.  The  colonies  of  the  various  strains  presented  the 
t5^ical  dew-drop  appearance,  were  not  hemolytic,  and  grew  only  in  hemo- 
globin media,  with  a  preference  for  pigeon-blood-agar. 

The  property  of  symbiosis  was  marked  in  all  strains.  Attention 
should  be  directed  to  this  very  important  characteristic,  which  serves  to 
distinguish  this  organism  from  other  closely  related  bacilli.  Advantage 
was  taken  of  this  property  in  the  examination  of  the  various  fluids  by 
purposely  contaminating  the  plates  or  media  with  other  germs.  In  some 
instances  positive  influenza  cultures  were  thus  obtained  about  the  foreign 
colonies  when  growth  was  not  evident  in  the  uncontaminated  cultures. 
It  is  therefore  advisable  at  times  to  thus  purposely  contaminate  the  media, 
using  of  course  proper  controls,  when  searching  for  this  bacillus  in  spinal 
fluid,  blood,  and  other  fluids. 

Serum  was  obtained  from  the  heart's-blood  in  four  cases  and  its 
.agglutinating  power  tested,  using  the  homologous  bacilli,  and  also  bacilli 


DAVID     JOHN     DAVIS  265 

from  other  cases.  The  results  were  negative.  Both  macroscopic  and 
microscopic  methods  were  used. 

The  bacilli  isolated  post  mortem  were  all  tested  on  guinea-pigs  or 
rabbits  with  the  following  results  :  injected  into  the  peritoneum  of  guinea- 
pigs,  gi'owth  from  two  small  agar-slants  caused  death  in  twenty-four 
hours.  Subcutaneously  this  amount  was  not  sufficient  to  cause  death. 
Several  drops  of  thick  pus  from  the  meninges  intraperitoneally  in  guinea- 
pigs  was  not  sufficient  to  cause  death.  Compared  with  bacilli  from  spu- 
tum of  other  cases  they  appear  to  have  about  the  same  degree  of  virulence. 
All  strains  were  quite  similar  in  their  pathogenicity  and  could  not  be 
called  highly  virulent  for  the  animals  tested.^^ 

I  am  indelited  to  Dr.  F.  S.  Churchill  for  the  clinical  reports  in  Cases 
1,  2  and  7,  ami  to  Dr.  Effa  Davis  for  the  clinical  records  of  Cases  3  and  4. 
Case  5  developed  in  St.  Vincent's  Orphan  Home  in  the  service  of  Dr. 
Baxter,  and  in  Case  6  the  patient  entered  the  Presbyterian  Hospital  in 
the  service  of  Dr.  Cotton, 


11.  Cohen  (see  note  3)  found  that  the  bacilli  from  his  cases  were  highly  viru- 
lent for  animals,  tending  to  produce  a  rapid  and  fatal  septicemia.  On  this  fact, 
and  also  on  certain  facts  obtained  with  the  conglutination  reaction,  he  attempted 
to  differentiate  these  meningitic  bacilli  from  the  true  Pfeiffer's  bacillus.  It  is 
probable  that  he  was  dealing  merely  with  a  more  highly  virulent  influenza 
bacillus. 


OBSERVATIONS  ON  THE  TREATMENT  OF  CHRONIC 
INFANTILE  PARALYSIS 

MAX  STRUXSKY,  M.D. 

XEW   TOBK 

The  triumphant  event  in  the  study  of  chronic  infantile  paralysis  is 
the  change  in  the  minds  of  the  profession  toward  a  more  favorable 
prognosis.  Whereas  only  a  decade  ago  the  accepted  verdict  was  that 
"muscles  which  do  not  recover  in  the  first  weeks  or  months  usually  remain 
paralyzed  for  a  whole  life  time"'  (Striimpell),  now  the  belief  is  that 
"treatment  faithfully  and  persistently  continued  is  frequently  rewarded 
by  the  return  of  power  and  usefulness  in  the  atrophied  and  helpless 
limb"  (Young). 

Coupled  with  this  change  is  the  growing  confidence  in  the  simpler 
forms  of  treatment  for  this  disease.  For  instance,  it  has  but  recently 
dawned  on  orthopedists  that  in  tendon  transplantation  the  benefits  derived 
were  due  to  the  persistency  of  the  after-treatment  rather  than  to  the 
substitution  of  a  healthy  tendon  for  a  degenerated  one.  In  the  Hospital 
for  Deformities  and  Joint  Diseases  of  the  City  of  New  York,  where 
approximately  1,100  cases  of  chronic  infantile  paralysis  were  treated 
within  the  last  four  years,  the  methods  used  were  as  follows : 

Scarcely  any  tendon  transference,  arthrodesis,  tenodesis,  or  nerve- 
grafting  were  done,  while  operations  were  limited  only  to  the  correction 
of  paralytic  deformities.  Braces  were  avoided  as  much  as  possible, 
because  of  their  tendency  to  lull  the  parents  into  the  false  belief  that  the 
child  was  wearing  something  which  would  cure  him.  and  thus  tend  to 
make  them  neglect  the  treatment.  Hand  massage,  the  interrupted  gal- 
vanic, the  faradic  and  the  sinusoidal  currents  were  used.  Practically  all 
cases,  not  only  those  in  the  recessional  stage,  in  which  improvement  is 
physiologic,  but  those  also  in  which  the  paralytic  attack  was  of  over  a 
year's  duration,  improved  under  this  treatment.  This  is  especially  so  in 
those  cases  in  which  previous  treatment  was  neglected  or  imperfectly 
carried  out. 

EFFECT    OF    MASSAGE    IX    INFANTILE    PARALYSIS 

Sometimes  a  child  suffering  from  this  disease  cannot  contract  a 
muscle  or  a  group  of  muscles,  not  because  they  are  paralyzed,  but  because 
they  are  inflamed.  When  this  is  the  case  the  child  winces  or  cries  with 
pain  when  the  muscles  are  massaged,  while  palpation  of  these  muscles 
elicits  tenderness.  This  tenderness  is  caused  by  the  hyperstretching  of 
the  paralytic  muscles,  which  injures  the  contractile  element  and  produces 
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a  myitis  or  an  actual  neuritis.  Massage  helps  to  overcome  the  inflamma- 
tion and  voluntary  motion  is  possible. 

Straining  the  ligaments  of  the  joints  is  common  in  infantile  paralysis, 
because  in  urging  the  child  to  walk,  his  weakness  produces  abrupt  move- 
ments which  cause  strain.  Paretic  muscles  are  also  incapable  of  much 
exertion.  In  exercising  these  patients  we  are  apt  to  overwork  them, 
which  causes  stiffness  of  the  muscles  the  next  day,  so  that  often  patients 
cannot  do  their  exercises  as  well  as  they  did  at  the  previous  treatment. 
Massage  helps  to  relieve  the  sensitiveness  of  the  muscles  and  ligaments, 
which  is  caused  by  the  above  strain  and  fatigue. 

The  hardest  part  of  the  exercises  occurs  at  the  beginning  when  the 
child  has  to  overcome  the  locking  of  the  muscles.  This  locking  of  the 
muscles  is  produced  by  the  hyperstretching  of  the  paralytic  group  and  the 
contracting  of  their  opponents.  Massage  stimulates  the  contractile  ele- 
ment of  the  stretched  muscles  and  tends  to  relax  the  spastic  opponents. 
It  also  raises  the  temperature  of  the  muscles.  This  raised  temperature, 
usually  from  1  to  5  degrees  Fahrenheit,  renders  the  muscles  electrically 
susceptible,  i.  e.,  it  takes  a  smaller  amperage  to  cause  contraction  of 
paretic  muscles  after  massage  than  before.  The  importance  of  this 
phenomenon  from  a  therapeutic  standpoint  is  self-evident. 

The  belief  that  massage  builds  up  atrophied  muscles  I  find  to  be  incor- 
rect. In  the  Lucus-Championiere  method  for  the  treatment  of  fractures, 
in  which  the  limb  is  thoroughly  massaged  daily,  massage  diminishes  but 
does  not  prevent  the  atrophy  of  muscles.  Nor  does  massage  and  electricity 
prevent  atrophy  of  inactive  muscles.  I  have  tried  this  a  number  of  times 
on  limbs  that  were  held  by  posterior  splints  for  inflamed  joints.  Despite 
the  daily  use  of  massage  and  the  interrupted  current,  flabbiness  of  the 
muscles  appeared  in  a  short  time.  If,  therefore,  massage  or  the  use  of 
massage  and  electricity  do  not  prevent  the  atrophy  of  healthy  but  inactive 
muscles,  these  agents  certainly  cannot  'T3uild  up"  atrophied  and  partly 
degenerated  muscles,  such  as  exist  in  chronic  infantile  paralysis. 

Atrophy  seems  to  be  the  result  of  the  law  of  supply  and  demand  of 
the  organism,  which  is,  that  increased  function  of  tissue  is  followed  bv 
the  increased  size  and  strength  of  the  tissue;  diminished  function  by 
atrophy,  and  useless  tissue  by  degeneration.  The  lesion  in  chronic  infan- 
tile paralysis  is  a  destruction  of  motor  cells  in  the  spinal  cord,  while  the 
part  of  the  cord  affected  is  shrunken  and  sclerotic.  Improvement  in  the 
chronic  stage  is  not  due  to  the  regeneration  of  motor  cells  in  the  spinal 
cord.  The  pathologic  law  that  dead  organic  cells  never  regenerate  is 
fixed.  Improvement  is  due  to  the  physiologic  law  that  cells  increase  in 
size  and  strength  with  function,  and  that  sometimes  a  cell  takes  over  to 
itself  the  function  of  the  destroyed  neighboring  cell.  This  must  be  true. 
How  else  can  we  explain  the  improvement  that  takes  place  in  the  chronic 
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stage  of  this  disease  and  the  fact  that  many  children  gradually  outgrow 
their  trouble? 

In  order  to  understand  the  modus  operandi  of  the  treatment  in  the 
chronic  stage  of  this  disease,  we  must  first  glance  at  the  structures  that 
are  involved  in  a  voluntary  muscular  contraction.  They  are,  the  motor 
cells  in  the  spinal  cord,  the  spinal  nerves,  the  muscles,  the  conducting 
tracts,  the  motor  centers  in  the  brain,  and  the  will  power.  In  chronic 
infantile  paralysis  there  is  a  break  in  this  psycho-neuro-muscular  cycle 
at  the  motor  cells  in  the  anterior  cornu  of  the  gray  matter  of  the  spinal 
cord.  Atrophy  and  degeneration  in  chronic  infantile  paralysis  is  not  only 
limited  to  the  muscles,  but  also  affects  the  nerves,  the  conducting  tracts 
and  the  motor  cells  in  the  brain  centers  dominating  the  affected  muscles, 
and  the  will  power  to  concentrate  on  these  brain  centers  becomes  weak- 
ened from  disuse  caused  by  the  break  in  the  cycle. 

Since  the  contractile  element  of  the  muscles  is  often  injured  or 
destroyed  by  the  hyperstretching  of  the  paralyzed  muscles  or  by  atrophy 
and  degeneration,  it  is  obvious  that  the  care  of  the  muscles  themselves  is 
imperative  in  this  disease.  Massage  and  electricity  exercise  the  muscles, 
but  the  exercise  produced  by  these  agents  is  of  a  passive  variety  (an 
exercise  of  muscles  without  the  exercise  of  the  other  structures  of  the 
cycle),  and  clinically  we  know  that  the  benefit  of  passive  exercise  is 
slight.  Permanent  benefit  is  only  derived  from  the  simultaneous  and 
coordinated  exercises  of  all  the  elements  of  the  cycle.  This  is  only  pos- 
sible during  voluntary  muscular  contraction,  because  in  this  wise  the 
will  power  and  the  atrophic  brain  cells  are  exercised  and  by  reciprocal 
action  the  motor  cells  in  the  spinal  cord  are  developed  and  the  muscles 
strengthened.  And  so,  at  bottom,  it  is  the  exercise  of  the  will  power  that 
causes  improvement  in  chronic  infantile  paralysis,  by  developing  the  gray 
matter  in  the  brain  and  cord. 

The  dominant  effect  of  massage  is  suggestion.  The  suggestion  of 
massage  in  chronic  infantile  paralysis  differs,  however,  from  the  psychic 
effect  that  massage  has  on  the  adult  patient  in  other  diseases.  In  the 
adult  patient  massage  makes  him  feel  that  he  is  being  "benefited,"  an 
element  in  massage  long  recognized,  which  explains  its  popularity  in  the 
treatment  of  nervous  diseases.  In  chronic  infantile  paralysis  in  children, 
however,  massage  suggests  focusing  their  will-power  on  the  motor  brain 
centers  of  the  affected  muscles  and  stimulating  them  into  action.  Sug- 
gestion itself,  however,  may  not  produce  the  desired  effect  or  may  even 
produce  an  opposite  effect,  which  is  true  oftentimes  of  suggestion  in 
general  as,  for  instance,  when  a  physician  suggests  or  tells  a  neurasthenic 
that  he  is  free  from  organic  diseases  and  that  he  will  get  well,  the  patient 
becomes  convinced  that  the  opposite  is  true.  Eesistance  to  suggestion  or 
command  is  often  observed  in  the  beginning  of  treatment  of  children  with 
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chronic  infantile  paralysis.  The  strange  surroundings  of  the  dispensary 
or  office,  the  manipulations,  etc.,  frighten  the  child  and  arouse  its  antag- 
onism, so  that  the  child  persists  in  contracting  the  muscles  under  massage 
and  suggestion,  or  command  to  contract  the  paretic  muscles  is  followed 
either  by  no  response  at  all  or  only  by  desultory  and  superficial 
contraction. 

The  masseuse,  however,  towers  over  the  child,  grasps  the  limb  witli 
one  hand  and  with  the  other  executes  movements  on  the  body  of  the  child 
which  are  centripetal  or  circular  and  which  induce  a  tingling  and  a 
thrilling  sensation.  These  movements  are  monotonous  and  are  made  in 
front  of  the  child  and  resemble  the  passes  of  a  hypnotist.  I  have  seen 
children  who  when  first  massaged  were  unhappy  and  cried,  but  later 
become  used  to  it  and  lie  during  the  treatment  completely  relaxed  with 
flushed  faces  and  dreamy  looks,  a  condition  resembling  the  prehypnotic 
state  in  which  the  mind  becomes  susceptible  to  impressions.  These 
various  manipulations  (rubbing,  kneading,  striking,  etc.),  performed 
during  that  period  are  suggestions  to  the  child  to  contract  the  involved 
muscles.  These  suggestions  repeated  so  frequently  accumulate  into  a 
hj'pnosis  which  arouses  and  concentrates  the  child's  will  power  on  mus- 
cular contraction. 

AVe  see  this  often,  in  fact,  when  children  who  at  the  beginning  of  the 
treatment  respond  feebly  to  the  command  to  contract  their  muscles,  later 
l)egin  to  focus  their  energy  to  such  an  extent  that  their  faces  are  flushed 
from  the  exertion.  These  extreme  efforts  can  hardly  be  explained  by  the 
theory  of  the  child's  own  initiative,  but  are  rather  prompted  by  a  hypnosis 
which  resulted  from  the  movements  of  the  masseuse. 

PASSIVE  MOTIOX 

In  passive  motion  the  masseuse  relaxes  the  stretched  muscles  and 
stretches  the  contracted  ones.  This  is  temporary,  however,  as  the  muscles 
slip  back  to  their  former  position  as  soon  as  the  hand  of  the  operator  is 
removed.  During  passive  motion  no  muscular  contraction  takes  place, 
and  the  effect,  therefore,  of  these  movements  on  the  muscles  themselves 
are  practically  nil.  Its  value  is  chiefly  due  to  the  fact  that  during  the 
relaxation  of  the  stretched  muscles  and  the  stretching  of  the  contracted 
muscles  such  movements  are  suggested  to  the  child. 

ELECTRICITY 

"Except  as  a  matter  of  exercise,  electricity  is  practically  useless" 
(Sachs).  The  interrupted  currents  exercise  the  muscles  and  hinder  the 
atrophy  and  degeneration  which  progress  in  the  muscles.  The  exercise, 
however,  induced  by  the  currents  is  of  a  passive  variety,  since  it  affects 
the  muscles  alone,  and  the  benefit  of  such  exercise  is  sligrht.     We  see 
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cases  in  which  a  group  of  muscles  have  regained  their  power  (as  shown 
by  their  response  to  the  faradic  current),  and  still  the  child  is  unable  to 
contract  them.  This  can  be  accounted  for  by  the  child  either  forgetting 
how  to  contract  the  muscles  during  the  period  of  their  inactivity,  or  by 
his  will-power  to  concentrate  on  these  brain  centers  becoming  weak  from 
disuse.  I  believe  that  the  chief  value  of  the  interrupted  currents  is  not 
due  to  their  local  effect  on  the  muscles,  but  is  due  to  the  impulses  of  the 
muscular  contractions  that  are  conveyed  and  registered  on  the  child's 
brain.  These  impulses  are  object  lessons  to  the  child  which  imperatively 
suergest  imitation  of  the  movements. 

CONCLUSIONS 

The  benefits  of  massage,  electricity  and  passive  motion  are  not  due 
to  the  local  effect  of  these  agents  on  the  muscles.  In  chronic  infantile 
paralysis  the  affected  muscles  are  unbalanced,  atrophied  and  partly  degen- 
erated, are  subnormal  in  temperature  and  have  subjective  symptoms  of 
weakness,  stiffness  in  exercise,  and  often  of  pain.  The  above  agents, 
especially  massage,  relieve  the  pain  by  their  counter-irritating  effect,  and 
the  stiffness  by  their  antispasmotic  action,  and  temporarily  raise  the  tem- 
perature and  relieve  the  weakness  by  exciting  the  circulation  and  stimu- 
lating the  contractile  element  in  the  paretic  muscles.  These  effects  help 
the  patient  to  bring  the  muscles  under  the  control  of  the  will-power  and 
facilitate  their  exercise.  The  chief  value  of  these  agents,  however,  is  due 
to  their  reflex  mental  action,  consisting  of  suggestions,  of  impulses  of 
muscular  movements  which  are  conveyed  to  the  brain,  and  which  the  child 
instinctively  imitates,  and  the  building  up  of  an  hypnosis  which  arouses 
the  mental  energy  of  the  patient  into  a  concentrated  effort  during  the 
muscular  contractions. 

That  this  is  true  is  proved  by  observations  in  the  gymnasium.  A 
bright  child,  for  instance,  a  type  generally  susceptible  to  impression, 
makes  greater  progress  during  the  treatment  than  the  stupid  child,  a 
type  not  susceptible  to  suggestion.  Xo  matter  how  much  local  treatment 
the  latter  receives,  he  remains  unresponsive  and  makes  little  progress. 
It  is  also  proved  by  cases  in  which  physicians  have  given  a  great  deal  of 
local  treatment,  together  with  a  bad  prognosis,  and  the  patient  has  made 
but  little  progress  during  that  time.  Finally,  perhaps,  an  intelligent 
parent  or  nurse  may  have  applied  herself  with  energy  to  the  treatment 
of  the  child  and  produced  remarkable  results  in  a  short  time.  Instances 
of  that  kind  are  not  at  all  rare,  and  reports  of  such  occurrence  have  of 
late  found  their  way  into  the  lay  press. 

The  prime  factor  in  these  "miracles"  has  been  the  enthusiasm  for 
work  aroused  in  the  child.  In  most  of  them  very  little  local  treatment 
was  used,  and  it  was  mainly  limited  to  massage.     The  form  of  massage 
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emplo3'ed  consisted  generally  of  upward  and  downward  strokes,  the  effect 
of  which  was  to  stimulate  the  nerve  endings  and  draw  the  blood  tempo- 
raril}'  to  the  surface.  Such  massage,  which  is  conspicuous  for  its  flagrant 
disregard  of  all  the  principles  of  scientific  massage,  has  little  effect  on  the 
muscles  themselves.  Its  reflex  mental  effect  on  the  patient,  however,  is 
tremendous.  It  is  practically  the  fetish  which  creates  the  enthusiasm. 
It  is  the  carrier  of  the  hypnotic  impulses  that  arouse  the  will  power  to 
concentrate  to  the  utmost  during  the  muscular  contractions,  and  whicli 
leads  to  the  building-up  of  the  mental  and  motor  brain-cells. 
24  West  Forty- Fifth  Street. 


A   STUDY   OF   BLO.OD-PEESSUEE   IN    XOEMAL    CHILDEEX 
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CHICAGO 

It  was  100  years  after  Harvev's  discover}^  of  the  circulation  of  the 
blood  that  Hales  demonstrated  blood-pressure  (1733),  but  it  was  a 
century  later  before  physiologic  experiments  gave  any  reliable  results. 
Ludwig^  in  1847  was  the  first  to  obtain  a  blood-pressure  tracing,  by 
means  of  a  recording  manometer  directly  connected  with  an  open  artery. 
These  experiments  quickly  led  to  the  introduction  of  clinical  methods. 
V.  Basch  in  1882  constructed  the  tonometer,  the  perlotte  of  which  could 
be  placed  over  any  artery.  Eoy  and  Adami^  in  1890  constructed  the  first 
instrument  based  on  direct  compression  of  the  artery — a  flexible  rubber 
bag  containing  water  to  exert  the  pressure  and  a  mercurial  manometer 
for  a  recorder.  In  1896  Eiva  Eocca  and  Leonard  Hill  independently 
substituted  air  for  water  in  the  bag  for  compression  and,  although  a 
number  of  other  instruments  have  since  been  invented,  the  Eiva  Eocca 
model  is  the  one  which  has  proved  most  practical  for  general  use. 

V,  Basch^  as  early  as  1894  advised  sphygmomanometry  in  children, 
and  took  the  pressure  with  his  tonometer  in  sixty-eight  children  in 
Monti's  clinic  in  Vienna.  In  1893  Friedman*  took  the  blood-pressure 
of  a  number  of  children  in  Heubner's  clinic,  but  drew  no  definite  conclu- 
sion. The  first  important  work  was  done  by  Oppenheimer  and  Bauch- 
witz®  in  1905  and  was  followed  by  Eminet's*'  in  1907  and  Seller's^  and 
WolfensohnV  in  1910. 

Age  is  the  factor  on  which  the  standard  of  blood-pressure  has  always 
been  based,  but  the  normal  limits  have  varied  greatly  according  to  differ- 
ent observers.  In  infants  the  pressure  ranged  from  75  to  90  mm. ;  in 
children  over  2  years  from  90  to  115  mm.;  in  young  adults  from  115  to 
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130  mm.  H.  W.  Cook''  who  investigated  tlie  value  of  the  blood-pressure 
as  a  guide  to  stimulation  in  sick  children,  says  that  normal  pressure  in 
children  varies  rather  widely  because  of  many  factors,  including  height, 
weight,  and  size  of  the  arm,  and  although  such  a  pressure  may  be  called 
high  for  a  child  of  a  certain  age,  and  another  low,  each  reading  must  be 
judged  by  the  circumstances  of  the  case.  Cook,  however,  did  not  attempt 
to  find  any  relation  between  these  factors.  In  fact,  no  one  did  until  Frau 
Wolfensohn*  in  1910  studied  the  relation  between  height  and  weight  and 
blood-pressure.  She  draws  the  following  conclusions  from  the  study  of 
350  children: 

1.  Blood-pressure  increases  with  age. 

2.  Blood-pressure  increases  with  height  and  weight. 

3.  Children  of  the  same  age  but  of  different  weights  and  heights  have 
different  blood-pressures, 

4.  Sex  is  of  no  importance.  Boys  and  girls  show  the  same  blood- 
pressure  if  their  heights  and  weights  are  the  same. 

In  the  following  study  I  have  taken  not  only  the  weight  and  height 
into  account,  but  also  the  circumference  of  the  arm  and  have,  according 
to  SalloraV  method,  in  adults,  estimated  the  pressure  per  square  milli- 
meter in  the  hope  of  obtaining  a  more  accurate  standard  for  normal  chil- 
dren. I  used  Cook's  modification  of  the  Eiva  Eocca  instrument  with  a 
cuff  of  9  cm.  width.  I  did  not  forget  von  Eecklinghausen's"  observation 
that  errors  are  frequently  due  to  a  too  narrow  armlet,  and  that  one  nar- 
rower than  10  cm.  should  never  be  used.  However,  in  the  examination 
of  a  number  of  children  it  was  found  that  the  readings  averaged  only 
5  mm.  lower  with  the  wider  than  with  the  narrower  cuff,  which  is  much 
more  easily  adjusted  on  their  small  arms.  The  children  were  seated  at 
a  low  table,  the  cuff  smoothly  adjusted  around  the  arm  and  connected 
with  the  mercurial  manometer.  Pressure  was  exerted  until  the  pulse 
disappeared,  then  greater  pressure  was  exerted  until  the  mercury  was  far 
above  the  point  of  disappearance  of  the  pulse.  It  was  then  allowed  to 
drop  until  the  pulse  was  again  palpable.  The  point  of  disappearance 
and  reappearance  usually  corresponded,  and  registered  the  systolic  pres- 
sure. 

In  all,  128  normal  children  were  examined,  some  several  times  to 
gauge  the  accuracy  of  results.  The  readings  were  taken  as  nearly  as 
possible  at  the  same  time  of  day  and  under  the  same  conditions,  and  the 
height,  weight,  and  arm  circumference  measured.  First,  as  to  weight 
and  height,  just  as  in  Frau  Wolfensohn's  experience,  it  can  be  seen  from 
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the  following  tables  that  there  was  apparently  an  increase  in  pressure 
with  the  increase  in  height  and  weight. 

TABLE  1. — Comparison  of  Height  and  Systolic  Blood-Pbessube 

Systolic 
Blood-Pressure. 
Height.  Mm. 

3  ft.  6  in 99 

4  ft.  to  4  ft.  3  in 109 

4  ft.  3  in.  to  4  ft.  6  in 112 

4  ft.  6  in.  to  4  ft.  9  in 118 

4  ft.  9  in.  to  5  ft 120 

5  ft 125 

TABLE  2. — CoMPABisox  of  Weight  and  Blood-Pbessube 

Weight,  Blood-Pressure, 

Pounds.  Mm. 

30  to     40    95 

40  to     50   100 

50  to     60   107 

60  to     70   112 

70  to     80   116 

80  to     90    122 

90  to  100   126 

I  say  apparently,  for,  when  the  circumference  of  the  arm  is  measured 
and  the  blood-pressure  per  square  millimeter  is  estimated,  according  to 
Sallom's^"  method,  it  is  seen  that  the  actual  blood-pressure  is  practically 
the  same  for  a  5-year-old  child  of  3  ft.  6  in.,  weighing  -iO  pounds,  and  a 
15-year-old  child  of  4  ft.  8  in.  weighing  90  pounds. 

In  a  recent  article  on  blood-pressure  in  adults  A.  K.  Sallom^"  says 
that  the  area  on  which  the  pressure  is  exerted  must  be  considered  in  esti- 
mating blood-pressure,  for  it  is  a  law  of  physics  that  pressure  exerted  by 
any  fluid  depends  on  the  height  and  wndth  of  the  base.  The  actual  blood- 
pressure  then  must  equal  the  height  of  the  mercurial  column,  divided  Ijy 
the  width  of  the  cuff,  multiplied  by  the  circumference  of  the  arm.  For 
example,  A.  K.,  blood-pressure  120  mm. ;  arm  circumference  183  mm.  X 
90  mm.,  the  width  of  the  cuff  equals  16,470  square  mm. ;  then  if  16,470 
square  mm.  will  sustain  120  mm.  of  mercury,  1  square  mm.  will  sustain 
120  -f- 16,470  =  .0072  mm.,  which  represents  the  actual  blood-pressure. 
In  the  128  children  examined  this  formula  did  not  vary  more  t1ian 
.0014  m.m.  Ten  showed  a  blood-pressure  per  square  mm.  of  .0070  mm. 
of  mercury;  ten  of  .0071  mm.;  ten  of  .0072;  eight  of  .0073;  twelve  of 
.0074;  fourteen  of  .0075;  twenty  of  .0076;  twelve  of  .0077;  fifteen  of 
.0078;  eleven  of  .0079  and  six  of  .0080  to  .0084  mm.  The  procedure  is 
not  so  complicated  as  appears  at  first  glance.  Of  course,  one  must  always 
use  a  cuff  of  the  same  width  in  order  to  obtain  uniform  results,  and  must 
know  what  the  normal  for  this  width  is.  Then  with  a  little  experience 
the  examiner  knows  as  soon  as  the  arm  measurement  and  height  of  the 
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column  ol'  iiitTciiry  are  taken,  whether  the  blood-pressure  is  high  or  low; 
or  if  he  is  not  quite  sure,  it  takes  only  a  minute  to  make  the  calculation. 
He  soon  learns,  also,  to  know  about  how  many  millimeters  too  high  the 
mercurial  column  is  to  give  the  normal  quotient  when  divided  by  the 
circumference  of  the  arm  times  the  width  of  the  cuff;  so  that  he  can  say 
such  a  child  has  a  blood-pressure  of  20,  30  or  40  mm.  (as  the  case  may 
be)  above  or  below  normal. 

Thus  we  have  a  standard  by  which  blood-pressure  can  be  expressed, 
and  the  measurement  of  blood-pressure  will  serve  not  only  as  a  guide  for 
stimulation,  as  suggested  by  Cook  and  Howland,^-  and  for  prognosis  in 
the  acute  infectious  diseases,  as  suggested  by  Weigert,'"'  but  it  will  also 
give  valuable  physical  information  as  to  the  circulation  in  all  abnormal 
conditions. 

4625  Prairie  Avenue. 


12.  Rowland,  J.:     Circulatory  Failure  in  the  Acute  Infections  of  Children,  Arch, 
f.  Pediat.,  May,  1910. 

13.  VVeigert,  K. :  Ueber  das  Verhalten  des  arteriellen  Blutdrucks  bei  den  infec- 
tiose  Krankheiten,  Samml.  Klin.  Vortr.,  1903,  p.  80. 


SPONTANEOUS    HEMOERHAGE    IN    THE    NEW-BOEN  * 

WITH  THE  REPORT  OF  NINE   CASES 
OSCAR  M.  SCHLOSS,  M.D.,  and  LEO  J.  J.  COMlVnSKEY,  M.D. 

NEW   YORK  BROOKLYN 

I.    IXTRODUCTIOX 

There  are  few  diseases  or  conditions  in  infancy  which  liave  attracted 
more  attention  than  the  hemorrhages  which  occur  during  the  first  two 
weeks  of  life.  The  enormous  literature  devoted  to  this  subject  consists 
in' part  of  case  reports  and  collected  statistics  bearing  on  the  frequency, 
the  etiology,  and  the  treatment,  and  in  part,  of  investigations  concerning 
the  exact  causation  of  the  bleeding. 

The  anatomic  lesions  disclosed  by  post-mortem  examination  have  been 
inconstant,  and  divergent  views  have  been  held  by  different  observers 
concerning  the  causation  of  the  hemorrhage.  The  so-called  hemorrhagic 
disease  of  the  new-born  has  been  attributed  to  general  diseases,  inherited 
or  acquired;  to  birth  injuries;  to  mechanical  causes;  and  to  primary 
defects  or  alterations  of  the  blood  or  vessels. 

Within  the  last  few  years  there  have  been  a  number  of  important 
investigations  on  the  physiology  of  the  blood,  and  on  the  etiology  and 
treatment  of  various  hemorrhagic  conditions.  It  seems  that  a  revision 
of  our  ideas  concerning  the  whole  group  of  hemorrhagic  diseases  is  at 
hand. 

A  review  of  the  literature,  and  a  study  of  nine  cases  of  spontaneous 
hemorrhage  in  new-born  infants,  serve  as  the  basis  of  this  communica- 
tion. 

II.    CLASSiriCATIOX 

The  hemorrhages  which  occur  during  the  first  few  days  of  life  may  be 
traumatic,  accidental,  or  spontaneous.  The  traumatic  hemorrhages  are 
usually  due  to  injuries  received  during  labor  or  consequent  on  some  oper- 
ative procedure. 

The  term  accidental  may  be  applied  to  two  varieties  of  hemorrhage: 
first,  the  hemorrhage  which  may  be  due  to  inadequate  ligation  of  the 
umbilical  cord;  and  second,  the  slight  vaginal  bleeding  which  gives  rise 
to  no  apparent  symptoms  and  is  unaccompanied  by  bleeding  from  other 
sources.^    The  latter  is  termed  physiologic  by  Lequeux.- 


1.  Accordinfj  to  Eross  (Casuistischer  Beitrag  zur  Pathologie  der  genitalen 
Blutungen  neugeborenen  Madchen,  Arch.  f.  Kinderh.,  1891,  xiii,  172),  vaginal 
bleeding  in  the  new-born  may  occur  in  association  with  multiple  hemorrhages  due 
to  lues,  sepsis,  etc.,  but  in  most  instances  the  vaginal  hemorrhage  is  of  no  patho- 
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Judging  from  published  reports,  spontaneous  liemorrhage  may  arise 
from  almost  any  organ  or  tissue  and  may  be  associated  with  different 
pathologic  conditions.  In  general,  two  different  classifications  have  been 
followed.  In  some  instances  the  classification  is  based  on  the  apparent 
origin  of  the  hemorrhage;  in  others,  an  etiologic  classification  has  been 
attempted. 

The  whole  group  of  hemorrhages  has  been  included  under  the  hemor- 
rhagic diathesis  or  disease  of  the  new-horn,  or  hemophilia  neonatorum. 

According  to  the  origin  of  the  hemorrhage,  cases  are  described  as 
meleua,  purpura,"  cerebral,  umbilical,  hepatic  or  adrenal  hemorrhage. 
In  many  cases  the  greater  part  of  the  external  hemorrhage  is  from  the 
umbilical  cord  or  from  the  gastro-cnteric  tract  and  the  terms  melena  and 
omphalorrhagia  liave  been  used  in  a  generic  sense. 

The  cases  of  melena  are  subdivided  into :  melena  symptomatica,  when 
the  hemorrhage  is  the  symptom  of  some  obvious  disease;  melena  spuria, 
when  the  blood  vomited  or  in  the  stools  is  from  sources  other  than  the 
gastro-enteric  tract;  and  melena  vera  or  idiopathica,  when  there  is  no 
apparent  cause  for  the  hemorrhage. 

Similarly,  the  term  omphalorrhagia  idiopathica  has  been  used  for 
umbilical  hemorrhage  of  obscure  causation.  Eunge*  divides  the  umbilical 
hemorrhages  into  two  groups.  In  the  first  group  the  hemorrhage  is  from 
the  lumen  of  the  vessels  and  may  occur  (a)  before,  or  (b)  after,  the  sep- 
aration of  the  cord.  The  hemorrhage  in  the  second  group  is  paren- 
chymatous and  takes  place  by  oozing  as  though  the  blood  were  "squeezed 
from  a  sponge." 

The  terms  melena  and  omphalorrhagia  thus  applied  do  not  refer 
merely  to  the  origin  of  the  hemorrhage,  but  are  descriptive  of  clinical 
groups  of  cases.  Although  in  many  instances  the  external  hemorrhage  is 
from  a  single  source,  post-mortem  examination  often  shows  that  the  hem- 
orrhage was  of  multiple  origiii.     Moreover,  the  clinical  picture  as  evi- 


logic  significance.  Jardine  (Vaginal  Hemorrhage  in  tiie  New-born,  Brit.  ^led. 
Jour.,  1897,  ii,  652),  and  many  others  have  reported  cases  which  show  the  benign 
nature  of  vaginal  bleeding  in  the  new-born.  This  variety  of  vaginal  hemorrhage 
occurred  in  thirty-five  of  10,000  female  infants  observed  by  Shukowsky  (Metror- 
rhagia Neonatorum,  Jahrb.  f.  Kinderh.,  1903,  Iviii,  105).  Ribemont  (Des  h^mor- 
rhagies  chez  le  nouveau-ne,  Paris,  1880),  collected  nineteen  cases  of  benign 
vaginal  bleeding  in  the  new-born  in  which  the  patients  were  observed  from 
three  montlis  to  twelve  years.  In  seven  instances  the  hemorrhage  recurred  at 
more  or  less  regular  intervals;  in  three  cases  the  hemorrhage  reappeared  one  or 
more  times,  but  at  irregular  periods,  while  in  nine  cases  there  was  no  recurrence 
of  the  bleeding. 

2.  Lequeux:    Etiologie  et  pathogenic  des  hemorrhagies  graves  du  nouveau-ne. 
Paris  Thesis,   1906. 

3.  Allan:    Two  Cases  of  Purpura   Hemorrhagica  Neonatorum,   Glasgow   Med. 
Jour.,  1907,  Ixviii,  155. 

4.  Runge:  Die  Krankheiten  der  Ersten  Lebenstage,  Stuttgart,  1885. 
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denced  by  the  onset,  the  course,  and  the  severity  of  the  hemorrhage,  is 
frequently  the  same,  no  matter  whether  the  bleeding  is  external,  from  the 
umbilical  cord,  the  mucous  membranes,  the  skin,  or  from  the  internal 
organs. 

Our  present  knowledge  does  not  admit  of  an  accurate  ctiologic  classi- 
fication, but  from  a  jjurely  clinical  standpoint  the  spontaneous  hemor- 
rhages are  separated  into  two  groups.  The  first  group  comprises  the 
cases  in  which  the  hemorrhage  appears  as  an  incident  during  the  course 
of  some  definite  disease,  the  symptoms  of  which  are  apparently  dependent 
on  a  general  pathologic  process.  In  a  second  group  of  cases  the  hemor- 
rhage dominates  the  entire  clinical  picture ;  the  symptoms,  and  the  fatal 
outcome,  when  such  occurs,  are  directly  referable  to  the  loss  of  blood.  It 
is  with  the  latter  group  of  cases  that  this  paper  is  particularly  concerned. 

III.   SYilPTOilATOLOGY 

The  hemorrhage  usually  occurs  before  the  tenth  day  of  life  and  most 
commonly  on  the  second  or  third  day.  The  time  of  onset  depends  some- 
what on  the  source  of  bleeding  and  also  on  the  associated  pathologic  con- 
dition— when  such  exists. 

Premonitory  s\Tnptoms  are  often  present.  The  infant  cries  more  than 
usual,  is  restless,  and  refuses  to  nurse.  In  many  cases  of  melena  there 
is  evidence  of  abdominal  pain.  Fever  is  often  present  and  vomiting  or 
diarrhea  may  occur.  The  temperature  is  influenced  to  a  considerable 
degree  b)'  the  type  and  severit}'  of  the  hemorrhage.  Although  the  temper- 
ature is  often  elevated  at  the  onset,  it  usually  falls  with  the  occurrence 
of  severe  hemorrhage  and  becomes  subnormal  when  much  blood  has  been 
lost.  The  symptoms  may  be  present  from  one  to  twenty-four  hours  before 
the  appearance  of  the  blood.  In  many  cases,  however,  premonitory  symp- 
toms are  absent,  or  the  symptoms  are  so  slight  that  they  do  not  attract 
attention  at  the  time. 

The  course  and  extent  of  the  bleeding  are  also  variable.  The  hemor- 
rhage may  be  slight  and  continuous,  or  it  may  be  intermittent.  In  many 
cases  the  external  hemorrhage  is  of  multiple  origin  and  is  very  often 
associated  with  internal  hemorrhage  of  varying  severity.  As  shown  by 
Lequeux^  and  others,  there  may  be  extensive  internal  hemorrhage  while 
the  external  hemorrhage  is  slight  or  even  absent  (Cases  8  and  9,  Young 
and  Richards"').  In  some  cases  the  hemorrhage  is  of  sudden  onset  and 
causes  almost  immediate  death.  This  type  is  most  common  in  the  mas- 
sive hemorrhages  into  the  liver,  the  lungs,  or  the  adrenal  glands. 

There  is  no  definite  clinical  tv^pe  to  which  the  cases  conform.  When 
general  s}Tnptoms  or  signs  are  present  they  are  usually  due  to  some  gen- 


5.  Young  and  Richards:   Hemorrliagic  Disease  of  the  Xew-born,  Boston  Med. 
and  Surg.  Jour.,  1910,  clxii.  47. 
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oral  disease,  of  which  the  hemorrhage  is  one  of  the  manifestations.  The 
only  feature  common  to  all  cases  is  the  loss  of  blood  and  the  resulting 
anemia. 

IV.    FREQUENCY 

The  frequency  with  which  spontaneous  hemorrhage  occurs  in  the  new- 
born, varies  in  the  experience  of  different  observers.  According  to  Silver- 
mann''  there  were  thirty-seven  cases  of  gastro-enteric  hemorrhage  in  a 
total  of  29,333  births,  and  according  to  Kling*  seventeen  cases  occurred 
in  between  12,000  and  13,000  births.  Herrgott^  observed  two  cases  in 
3,000  births,  Holtzschmidt"  had  fourteen  cases  from  14,203  births  and 
Shukowsky^"  observed  twenty-nine  cases  in  30,000  births. 

According  to  Winkel,"  Gerhardt^^  and  Eibemont.^^  umbilical  hemor- 
rhage occurs  once  for  each  5,000  births.  XohP*  cites  a  ratio  of  one  case 
to  1,816  births  and  Orlowsky^^  one  case  to  IIG  births. 

V.   ETIOLOGY 

During  the  earlier  periods  of  investigation  the  so-called  hemorrhagic 
disease  was  ascribed  to  widely  varying  causes.  Among  these  are  asphyxia 
from  prolonged  labor,  general  plethora,  congestion  of  the  mesenteric 
arteries,  respiratory  embarrassment,  vascular  thrombosis,  rupture  of 
blood-vessels,  irritation  due  to  swallowed  amniotic  fluid,  and  too  early 
ligation  of  the  umbilical  cord.  Later,  the  occurrence  of  melena  was 
explained  by  some  observers  on  the  basis  of  inflammation  of  the  gastro- 
enteric tract ;  by  others,  the  bleeding  was  thought  to  originate  from  ulcers 
or  erosions  of  the  mucous  membrane. 

In  1871,  Grandidier^"  considered  that  a  persistence  of  the  ductus 
arteriosus  and  the  foramen  ovale  were  factors  in  the  occurrence  of  umbil- 
ical hemorrhage. 

Hemophilia.  By  many  of  the  earlier  writers  hemophilia  was  consid- 
ered an  important  cause  of  severe  spontaneous  hemorrhage  in  the  new- 
born.    Hemophilia  neonatorum  is  often  used  as  a  generic  term  for  the 


6.  Silvermann:    Quoted  by  Shukowsky  (see  Note  10). 

7.  Herrgott:  Quoted  by  Shukowsky  (see  note  10). 

8.  Kling,  Lorenz:  Ueber  Melaena  neonatorum;  Inaug.  Dissert.,  Miinchen,  1875. 
0.  Holtzschmidt:  Melena  Neonatorum,  Miinclien.  med.  Wchnschr.,  1902,  xlix,  13. 

10.  Shukowsky:    Melena  neonatorum;   Magendarmblutungen  bei  Neugeborenen, 
Arch.  f.  Kinderii.,  1907,  xlv,  321. 

11.  Winkel:  Quoted  by  Lequeux  (see  note  2)  and  by  Nohl  (see  note  14). 

12.  Gerhardt:  Quoted  by  Lequeux  (see  note  2)  and  by  Shukowsky  (see  note  10). 

13.  Ribemont:  Quoted  by  Lequeux  (see  note  2)  and  by  Shukowsky  (see  note  10). 

14.  Nohl:    Gelatinbehandlung  der  ilelaena  neonatorum   vera   und   der   Ompha- 
lorrhagia idiopathica:   Inaugural  Dissertation,  Berlin,  1910. 

15.  Orlowsky:  Quoted  by  Lequeux  (see  note  2)  and  by  Shukowsky  (see  note  10). 

16.  Grandidier:    Die    Freiwilligen  Nabelblutung  in   der   Neugeborenen,   Cassel, 
1871. 
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whole  group  of  spontaneous  hemorrhages.  As  a  generic/term  it  is 
inaccurate  and  adds  confusion,  for  the  greater  number  of  these  hemor- 
rhages have  no  relation  to  true  hemophilia.  In  most  instances  hemo- 
pliilia  is  not  manifested  in  the  new-born.  A  few  cases  have  been  reported, 
however,  which  indicate  that  true  hemophilia  is  sometimes  the  cause  of 
severe  hemorrhage  during  the  first  two  weeks  of  life. 

There  was  a  family  histor_y  of  hemophilia  in  fourteen  (6  per  cent.) 
of  the  cases  of  spontaneous  hemorrhage  collected  by  Grandidier  in  ISll. 
Wittner^"  observed  severe  hemorrhage  after  circumcision  in  an  infant 
with  a  definite  family  history  of  bleeding.  Two  brothers  and  eight  uncles 
had  died  from  hemorrhage  following  the  same  operation.  Larrabee^*  has 
collected  thirty-seven  cases  in  which  hemophilia  was  the  apparent  cause 
of  hemorrhage  in  the  new-born.  Cases  were  accepted  as  hemophilia  "(a) 
if  there  was  a  distinct  history  of  this  disease  in  the  family,  or  (b)  if  the 
baby  recovered  from  the  first  hemorrhage,  but  in  after  life  remained  a 
bleeder."  The  term  hemophilia  neonatorum  should  be  restricted  to  this 
small  group  of  cases. ^^ 

Bacterial  Infection.  It  has  long  been  recognized  that  many  infectious 
diseases  may  present  hemorrhagic  types  and  there  is  considerable  evidence 
to  show  that  bacterial  infection  may  be  responsible  for  hemorrhage  in  the 
new-born.  This  evidence  is  of  both  clinical  and  bacteriologic  nature.  It 
was  observed  by  Scanzoni'"  and  others  that  hemorrhage  was  more  com- 
mon in  infants  during  the  prevalence  of  puerperal  infection.  According 
to  Xicholson,-^  out  of  1,500  births  at  Sloan  Maternity  Hospital  during 
a  period  free  from  puerperal  infection,  there  were  no  cases  of  hemorrhage, 
but  in  a  subsequent  225  deliveries  during  the  prevalence  of  puerperal 


17.  Wittner:  Ein  Fall  von  Hiimophilie  bei  einera  Xeugeborenen,  Abstr.  .Jahrb. 
f.  Kinderh.,  1899.  i,  178. 

18.  Larrabee:  Hemophilia  in  the  Xewly-Born  with  Report  of  a  Case,  Am.  Jonr. 
Med.  Sc,  1906,  cxxxi,  497. 

19.  There  is  a  variety  of  severe  hemorrhage  in  the  new-born  wliich  is  per- 
haps closely  related  to  hemophilia.  In  the  reported  cases  there  was  no  family 
history  of  bleeding,  but  uncontrollable  hemorrhage  followed  slight  surgical  opera- 
tions, such  as  retraction  of  the  prepuce,  circumcision,  and  cutting  the  frenum 
lingujB.  Cases  of  this  sort  have  been  observed  by  Ziegel  (A  Case  of  Hemophilia 
Neonatorum,  Arch.  Pediat.,  1908,  xxv,  120),  Brittin  (A  Case  of  Hemophilia  Neo- 
natorum, Lancet,  London,  1908,  ii,  158),  and  others.  Ribemont  (See  note  1)  cites 
a  number  of  cases  in  which  severe  hemorrhage  followed  slight  surgical  operations. 
The  possibility  of  an  acquired  tendency  to  bleeding  which  persists,  and  is  there- 
fore closely  related  to  true  hemophilia,  cannot  be  denied,  for  such  cases  have  been 
observed  by  Horder,  White  (Cases  of  Acquired  Hemophilia,  Lancet,  London,  1909, 
ii,  1611),  and  others. 

20.  Scanzoni:  Quoted  by  Lequeux   (see  note  2). 

21.  Nicholson:  Report  of  a  Case  of  Melena  Neonatorum  Due  Apparently  to  an 
Infection  by  the  Bacillus  pyocyaneus.  Am.  Jour.  Med.  Sc,  1900,  cxx,  417. 
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infection,  there  were  eight  eases  of  hemorrhage.  Townsend--  and  Eitter-' 
observed  that  hemorrliage  occurs  with  much  greater  frequency  in  infants 
born  in  maternity  liospitals  than  in  private  practice.  Townsend's  statis- 
tics show  that  hemorrhage  occurred  in  0.67  per  cent,  of  the  infants  deliv- 
ered in  hospital,  while  in  the  out-patient  department  the  incidence  of 
hemorrhage  was  only  0.1  per  cent. 

There  have  been  a  number  of  epidemics  among  the  infants  in 
maternity  hospitals  during  which  hemorrhage  was  a  frequent  symptom. 
Lequeu.x-  describes  an  epidemic  of  streptococcic  septicemia  during  which 
fourteen  infants  died  within  a  period  of  twenty-four  days.  In  six  of  the 
cases  there  were  definite  hemorrhages. 

In  the  epidemic  observed  by  Kilham  and  Mercealis-*  at  the  Xew  York 
Infirmary  for  Women  and  Children  in  1897,  hemorrhage  occurred  in  18 
per  cent,  of  the  infants  born  from  February  19  to  May  1.  At  the  time 
there  were  no  cases  of  puerperal  infection  in  the  ward ;  the  cases  of  hem- 
orrhage occurred  in  rapid  succession,  and  ceased  after  the  enforcement 
of  proper  isolation. 

Klebs,^^  Eitter,-^  and  Ebstein-*'  observed  cases  of  multiple  hemorrhage 
in  the  new-born  which  followed  suppuration  of  the  umbilical  cord.  There 
was  evidence  of  septicemia  in  twenty-one  of  the  fifty-one  cases  of  hemor- 
rhage in  the  new-born  observed  by  Ebstein. 

In  1875  Klebs-^  described  an  organism,  called  by  him  the  Monas 
liemorrliagicum,  which  he  found  in  the  tissues  of  an  infant  who  had 
hemorrhage  during  life.  A  little  later,  Eppinger-^  discovered  what  was 
apparently  the  same  organism  in  the  viscera  of  an  infant  who  had  mul- 
tiple hemorrhages.  Weigert,-^  in  a  case  of  umbilical  infection,  found 
micrococci  in  hemorrhagic  areas  in  the  lungs  and  kidneys.  Eehn,-'*  in 
1878,  found  micro-organisms  in  hemorrhagic  ulcers  of  the  stomach  in  a 
new-born  infant.  In  1889,  Baginski'"  isolated  Streptococcus  pyogenes 
from  a  case  of  pyemia  with  liemorrhagic  manifestations. 


22.  Townsend:  The  Hemorrhagic  Disease  of  the  Xew-Born,  Arch.  Pediat.,  1894, 
xi,  559. 

23.  Ritter:  Blutungen  im  friihesten  Kindesalter,  Oest.  Jahrb.  f.  Piidiat.,  1871, 
ii,  127;  Das  Verhiiltniss  der  Temporiiren  Hiiniophilie  der  Neugeborenen  zu  Blu- 
tungen im  Spiiteren  Alter  und  zu  der  Blutkrankheit,  Prag.  med.  Wchnschr.,  1877, 
ii,  425  and  445. 

24.  Kilham  and  Mercealis:  Hemorrhagic  Disease  of  the  Xew-Born,  A  Report 
of  Ten  Cases,  Arch.  Pediat.,  1899,  xvi,  161. 

25.  Klebs:  Kenntni-is  der  pathogene  Schistomyceten,  Arch.  f.  exper.  Path.  u. 
Pharmakol.,  1875,  iv,  409. 

26.  Ebstein:   Quoted  by  Runge   (see  note  4). 

27.  Eppinger:  Beitrag  zu  den  mycotischen  Erkrankungen.  1.  Hiimophilia  Neo- 
natorum. Prag.  med.  Wchnschr.,  1877,  ii,  794.  814  and  841. 

28.  Weigert:  Quoted  by  v.  Dungern   (note  3.3)   and  by  Finkelstein   (note  31). 

29.  Rehn:  Quoted  by  v.  Dungern  and  by  Finkelstein. 

30.  Baginski:   Quoted  by  v.  Dungern    (note  33). 
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Following  these  observations  a  number  of  organisms  were  isolated  in 
rapid  succession  from  the  blood  and  organs  of  infants  who  had  hemor- 
rhage during  life.  The  hemorrhages  of  infectious  origin  are  divided  by 
Finkelstein^^  into  two  groups.  In  the  first  group  are  the  cases  in  which 
the  hemorrhage  has  been  ascribed  to  pyogenic  organisms.  In  some  cases 
there  has  been  definite  evidence  of  pus  formation,  either  in  connection 
with  localized  suppuration,  or  as  a  part  of  general  pyemia.  In  other  cases 
the  pus  cocci  either  alone,  or  in  connection  with  saprophytic  organisms 
such  as  the  BaciUus  pyocyaneus  or  some  member  of  the  proteus  group, 
have  been  held  responsible  for  hemorrhagic  forms  of  septicemia. 

In  the  second  group  of  cases,  specific  hemorrhage-producing  organisms 
are  described  as  the  causative  agent.  Babes''-  described  such  an  organism 
in  1891  and  v,  Dungern,'*'^  Gartner,^*  Lubarsch,^^  Babes^-  and  Finkel- 
stein,^^  Kilham  and  Mercealis,-*  Mapes,-'"'  and  Nicholson,-^ -  ^"  have  iso- 
lated organisms  of  this  sort  from  cases  of  the  so-called  hemorrhagic  dis- 
ease. In  most  instances  these  organisms  produced  hemorrhagic  inflam- 
mation, or  hemorrhagic  forms  of  septicemia  when  injected  into  rabbits 
or  guinea-pigs. 

The  results  of  the  bacteriologic  studies  have  been  very  inconstant; 
the  pus  cocci,  the  colon  bacillus,  the  typhoid  bacillus,  BaciUus  enteritidis, 
BaciUus  Jactis  aerogenes,  the  diphtheria  bacillus,  the  BaciUus  hemor- 
rhagica of  Kolb,  the  pneumococcus,  the  pneumobacillus  of  Friedlander, 
and  several  unclassified  organisms,  have  been  recovered,  either  singly  or 
in  combination,  from  the  bodies  of  infants  who  had  hemorrhage  during 
life.  It  is  thus  seen  that  no  specific  bacterial  cause  has  been  discovered. 
The  multiplicity  of  organisms,  and  the  comparative  infrequency  with 
which  diflierent  observers  have  isolated  the  same  organism — excepting 
perhaps  the  pus  cocci — merely  indicate  that  hemorrhage  in  the  new-born 
may  occur  during  tlie  course  of  bacterial  infection. 

There  is,  in  addition,  a  serious  objection  to  many  of  the  bacteriologic 
examinations.  The  evidence  in  most  cases  rests  on  post-mortem  examina- 
tion, which  was  often  made  from  twelve  to  twenty-four  hours  after  death. 
The  presence  of  bacteria  in  some  of  these  cases  may  have  been  due  to 
post-mortem  invasion. 


31.  Finkelstein:    Lehrbucli  der  Siiuglingskrankheiten.  1905,  first  half,  98. 
.32.  Babes:   Ueber  Bacillen  der  hiimorrhagischen  Infektion  des  Menschen.  Cen- 
tralbl.  f.  Bakt.  u.  Parasitenk.,  1891,  ix,  719. 

33.  Von  Dungern:  Ein  Fall  von  hiimonhagische  Sepsis  beim  Xeugeborenen, 
Centralbl.  f.  Bakt.  u.  Parasitenk.,  1893,  xiv,  541. 

34.  Gartner:  Identischer  Bakterienbefund  bei  zwei  Melaonafallen  Neugeborener, 
Arch.  f.  Gyniik.,  1894,  xlv,  272. 

35.  Lubarseh:   Quoted  by  Finkelstein    (see  note  31). 

3G.  Mapes:  Quoted  by  Holt.  The  Diseases  of  Infancy  and  Childhood,  1903, 
page  100. 

37.  Hamill  and  Nicholson:  Infections  of  the  Newborn.  Arch.  Pediat.,  1903,  xx, 
641. 
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From  a  clinical  standpoint,  most  of  the  cases  for  which  the  bacterio- 
logic  evidence  is  strongest  belong  to  the  group  in  which  hemorrhage  is 
one  of  the  manifestations  of  a  recognized  type  of  bacterial  infection.  The 
presence  of  some  general  pathologic  process  is  often  shown  by  fever,  of 
;)  remittent  or  intermittent  type,  jaundice,  general  symptoms,  toxemia 
and,  in  some  cases,  evidence  of  pus  formation.  Of  the  same  significance 
is  the  post-mortem  evidence  of  bronchopneumonia  or  general  pyemia. 
The  bacteriolytic  examination  has  been  positive  in  comparatively  few  of 
the  cases  in  which  in  the  absence  of  general  symptoms,  the  hemorrhage 
was  of  sudden  onset  during  the  first  three  days,  and  the  only  important 
objective  sign  was  the  loss  of  blood  and  the  resulting  anemia. 

Syphilis.  Perhaps  of  next  importance  to  bacterial  infection  as  a 
cause  of  hemorrhage  in  the  new-born,  is  congenital  syphilis.  In  1876, 
Epstein^^  referred  to  congenital  lues  as  a  cause  of  hemorrhage  in  the  new- 
born, probably  induced  by  changes  in  the  capillary  walls.  Behrend^®  came 
to  the  same  conclusion  and  used  the  term  "syphilis  hemorrhagica  neona- 
torum" to  describe  a  group  of  cases  in  which  hemorrhage  occurred  in  con- 
nection with  well-defined  luetic  lesions.  Shutz*°  and  Esser*^  also  consid- 
ered that  the  lesions  of  congenital  syphilis  were  a  frequent  cause  of  hem- 
orrhage in  the  new-born. 

The  presence  of  vascular  changes  was  denied  by  Fischl*-  who  doubted 
tlie  importance  of  syphilis  as  a  direct  cause  of  hemorrhage.  The  views 
of  subsequent  writers  show  considerable  divergence,  and  it  is  perhaps 
best  to  cite  some  of  the  evidence  on  which  these  views  were  based.  Kasso- 
witz  and  Hochsinger*^  in  1886  found  micrococci  in  the  organs  of  infants 
with  congenital  syphilis.  Kolisko,**  in  the  same  year,  and  Chotzen*^  in 
1887  confirmed  these  observations  and  concluded  that  the  feeble  resisting 
power  of  the  infants  constituted  a  predisposition  to  bacterial  infection. 
Later,   l^eumann,*®   Peterson,*'   Finkelstein,^^-  *^   and   others,   recovered 


38.  Epstein:   Quoted  by  Runge   (see  note  4). 

39.  Behrend:  Quoted  by  Finkelstein   (note  31)   and  by  Mracek   (see  note  54). 

40.  Shutz:   Quoted  by  Finkelstein   (note  31)   and  by  ilracek   (see  note  54). 

41.  Esser:    Enteritis   Syphilitica    unter    dem    Bilde   der    IMelaena    Xoonatorum, 
Arch.  f.  Kinderh.,  1901.  xxxii,  177. 

42.  Fischl :     Zur    Kenntniss    d.    hiimorrhagische    Diathese    hereditiir-syphilit. 
Kinder.  Arch.  f.  Kinderh.,  1887,  viii,  10. 

43.  Kassowitz  and  Hochsinger:   Ueber  einen  Mikroorganisnius  in  den  Geweben 
hereditar-syphilit.  Kinder,  Wein.  med.  Blatt..  1886.  ix,  1,  34.  and  70. 

44.  Kolisko:      Ueber    den    Kassowitz-Hochsinger'sehen    Micrococcenbefund     bei 
Lues  congenita,  Wien.  med.  Blatt.   1880.  ix.  07  and  133. 

45.  Chotzen :      Uel>er   Streptococcen   bei    hereditiir-syphilit.   Vierteljahressch.   f. 
Dermat.  u.  Sypii.,  1887.  xiv.  109. 

46.  Neumann:  Fall  von  Melaena  Xeonatoruni  mit  Beimerkungen  iiber  die  hiimor- 
rhagische Diathese  Xeugcborener.  Arch.  f.  Kinderh..  1891,  xii.  54;   1891,  xiii,  211. 

47.  Peterson:   Quoted  by  Finkelstein    (note  33)    and  by  Mracek    (see  note  54). 

48.  Finkelstein:   Ein  Fall  von  hiimorrhagische  Diathese,  Berl.  klin.  Wchnschr., 
1895,  xxxii.  497. 
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bacteria  from  the  blood  and  organs  of  congenital  syphilitic  infants  who 
liad  hemorrhage  during  life.  They  concluded  that  hemorrhage  due  to 
congenital  syphilis  alone  does  not  occur.  Simon/'*  Henoch/"  Hamill  and 
Nicholson/^  and  others  held  the  same  view  and  considered  that  congenital 
syphilis  was  merely  a  predisposing  factor  to  bacterial  infection  —  the 
direct  cause  of  the  hemorrhage. 

On  the  other  hand,  AYilson^^  believes  that  congenital  syphilis  is  an 
important  cause  of  the  so-called  hemorrhagic  disease.  There  was  a  defi- 
nite history  of  syphilis  in  one  of  the  parents,  or  evidence  of  the  disease 
in  the  infant,  in  ten  out  of  forty-five  cases  of  hemorrhage  cited  by  Wilson. 
Hess^-  and  Escalon"^  also  believe  that  in  some  cases  congenital  syphilis 
may  be  the  sole  cause  of  hemorrhage. 

The  main  objections  which  have  been  raised  to  congenital  syphilis  as 
the  direct  cause  of  hemorrhage  in  the  new-born  are  as  follows:  (1)  that 
some  observers  were  unable  to  demonstrate  vascular  changes  in  syphilitic 
infants;  (2)  that  congenital  s^'philitic  infants  are  predisposed  to  bacterial 
infection;  (3)  that  bacteria  have  been  found  in  some  cases  of  hemor- 
rhage in  infants  suffering  from  congenital  syphilis. 

There  are,  however,  a  number  of  observations  which  indicate  that 
these  objections  are  not  applicable  to  all  cases.  In  132  autopsies  on  con- 
genital syphilitic  infants  studied  by  Mracek,^*  hemorrhage  of  some  grade 
was  found  in  fortj'-four,  or  one-third  of  the  cases.  The  cases  were  divided 
into  two  groups.  In  one  group  there  Avere  twenty-three  cases  in  which 
the  hemorrhage  was  confined  to  a  small  part  of  the  body  or  to  a  single 
organ.  This  group  was  termed  "hemorrhage  in  syphilitic  infants."  The 
second  group  comprised  nineteen  cases  of  multiple  hemorrhage  to  which 
the  term  "syphilis  hemorrhagica  neonatorum"  was  applied.  In  these 
nineteen  cases,  ten  of  the  mothers  had  well-defined  secondary  lesions  at 
the  time  of  confinement.  The  remaining  nine  had  syphilis  shortly  before 
confinement  and  showed  residua  in  the  form  of  scars,  pigmentation,  and 
glandular  enlargement.  To  none  of  the  mothers  had  thorough  treatment 
been  given.  The  liver,  lungs  and  epiphyses  of  the  infants  showed  the 
characteristic  syphilitic  lesions.  Mracek  was  able  to  demonstrate  changes 
in  the  smaller  veins  and  capillaries  and  the  bacteriologic  examination 
made  in  four  cases  bv  Paltauf  and  Kolisko  was  negative. 


49.  Simon:   Quoted  by  Finkelstein    (see  note  33). 

50.  Henoch:    Vorlesungen  iibei*  Kinderkranklieiten,  Berlin,  1893. 

51.  Wilson;   Hemorrhage  of  Syphilitic  Origin  in  the  Newborn.  Arch.  Pediat., 
1905,  xxii,  43. 

52.  Hess:   Syphilis  Hemorrhagica  Neonatorum,  Arch.  Pediat.,  1904,  xxi,  598. 

53.  Escalon:    Des  Heniorrhagies  gastrointestinales  des  noveau-nes.     Abstr.  Cen- 
tralbl.  f.  Gyniik.,  1908,  xxxii,  1679. 

54.  Mracek:  Syphilis  Hiimorrhagica  Neonatorum,  Vierteljahressch.  f.  Dermat.  u. 
Syph.,  1887,  xiv,  117. 
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Cases  have  been  colloeted  hy  T.eqiieux-  and  otliers  in  which  hemor- 
rliage  occurred  in  luetic  infants  in  the  presence  of  a  negative  bacteriologic 
examination.  Swartz  and  Ottenberg'^  have  recently  reported  a  case  of 
multiple  hemorrhage  in  a  luetic  infant  in  which  an  intra  vitam  blood- 
culture  was  negative.  The  liver  and  spleen  were  enlarged,  spirochetes 
were  demonstrated  in  the  former,  and  a  positive  Wassormann  reaction 
was  obtained  in  tlie  cerebrospinal  fluid. 

In  most  of  the  reported  cases  the  diagnosis  of  syphilis  was  based  on 
the  family  history,  or  on  the  anatomic  evidence  of  the  disease.  We  have 
observed  two  cases  of  hemorrhage  in  the  new-born  in  which  a  positive 
Wassermann  reaction  suggested  syphilis  as  an  etiologic  factor.  Both 
cases  terminated  in  recovery  and  neither  showed  any  clinical  sign  of  the 
disease.  In  one  case  (Case  3)  the  syphilitic  origin  of  the  hemorrhage  is 
supported  by  the  apparent  influence  of  mercurial  therapy;  in  the  other 
(Case  1)  by  a  negative  blood-culture. 

Judging  from  the  evidence  which  has  been  quoted,  it  seems  that  most 
writers  agree  that  congenital  syphilis  is  a  predisposing  cause  of  hemor- 
rhage. AATiether  the  lesions  of  syphilis  may  be  the  sole  cause,  is  a  dis- 
puted question,  but  the  available  evidence  indicates  that  in  some  cases,  at 
least,  congenital  syphilis  is  the  only  determinable  factor. 

Cerebral  Injury.  The  view  that  cerebral  injury  is  an  important 
cause  of  melena  in  the  new-born  is  advocated  by  Pomorski^®  and  v.  Preu- 
schen.^"  Pomorski  extended  the  observations  of  Brown-Sequard,  Schiff, 
Ebstein  and  Klosterhalfen  and  found  that  various  brain  injuries  in  dogs 
gave  rise  to  hyperemia  and  hemorrhage  in  the  lungs  and  to  hyperemia, 
hemorrhage  and  ulceration  in  the  stomach.  A^on  Preuschen  found  cere- 
bral hemorrhage  in  two  cases  of  melena  and  in  collected  statistics  he  noted 
that  of  forty-six  cases  of  melena  the  labor  had  been  difficult  or  prolonged 
in  thirty-two.  He  also  found  that  cerebral  hemorrhage  was  present  in 
three  of  the  five  cases  in  which  the  brain  had  been  examined. 

It  is  difficult  to  Judge  the  value  of  this  hypothesis.  A  number  of  cases 
have  been  reported  in  which  hemorrhage  was  found  in  various  parts  of 
the  brain,  and  in  which  there  was  no  evidence  of  gastro-enteric  hemor- 
rhage (Couvelaire^'').  Cases  of  melena  have  also  been  observed  in  which 
there  was  no  evidence  of  brain  injury.  It  therefore  seems  improbable 
that  cerebral  injury  is  a  constant,  or  even  frequent,  cause  of  gastro- 


55.  Schwarz  and  Ottenberg:  The  Hemorrhagic  Disease  of  the  New-Born,  with 
Special  Reference  to  Blood  Coagulation  and  Serum  Treatment,  Am.  Jour.  Med. 
Sc,  1910,  cxl,  17. 

56.  Pomorski:  Experimentelles  zur  Aetiologie  der  Melaena  neonatorum,  Arch, 
f.  Kinderh.,  1892,  xiv,  1G5. 

57.  von  Preuschen:   Melaena  neonatorum.  Centralbl.  f.  Gyniik.,  1894,  xviii,  201. 

58.  Couvelaire:  Hemorrhagies  du  systeme  nerveaux  cerebral  des  nouveau-n6s, 
Ann.  de  gynec.  et  d'obst.,  1903,  lix,  253. 
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enteric  hemorrhage  in  the  new-born,  but  it  is  possible  that  some  cases  are 
of  such  origin. 

Local  Causes.  In  addition  to  the  general  causes  which  have  been  con- 
sidered, there  are  certain  local  causes  which  have  been  considered  respon- 
sible for  hemorrhage  during  the  first  week  of  life.  The  most  common  is 
ulceration  in  some  part  of  the  gastro-enteric  tract.  Billard^**  in  1828 
referred  to  cases  in  which  ulceration  of  the  stomach  or  duodenum  was 
found  on  post-mortem  examination,  and  similar  cases  have  been  cited  by 
Landau,"^  Dusser/^  Bauer,**-  Goodheart,"^  Grainger-Bisset,«*  Chrzanow- 
ski,**^  Silbermann,""  Spiegelberg,"'  Eheiner,*"*  Hecker""  and  many  others. 
The  ulcers  are  most  common  in  the  stomach  or  duodenum,  Init  sometimes 
occur  in  the  lower  part  of  the  esophagus.  In  some  instances  the  ulcers 
are  of  considerable  size  and  present  the  same  general  appearance  as  those 
found  in  adults.  Fenwick'"  in  1900  was  able  to  collect  reports  of  eighteen 
cases  of  definite  gastric  ulcer  in  infants  and  young  children.  Bauer 
described  a  case  of  gastro-enteric  hemorrhage  in  a  new-born  infant  appar- 
ently due  to  a  punched  out  gastric  ulcer  4  by  3.4  mm.  in  diameter. 
Goodheart  described  a  somewhat  similar  case  in  which  the  eroded 
vessel  could  be  seen  in  the  base  of  the  ulcer.  Landau  cites  a  case 
of  duodenal  ulcer  with  fatal  hemorrhage  due  to  erosion  of  a  branch  of 
the  gastroduodenal  artery.  The  ulcer  measured  8  by  6  mm.  In  Heck- 
er's  case  two  ulcers  were  found,  one  of  which  had  a  diameter  of  1.5  cm. 
In  many  of  the  reported  cases  the  ulcers  were  very  small  and  in  some 
instances  were  only  of  microscopic  size.  In  other  cases  hemorrhagic 
erosions  were  present. 

In  cases  of  melena  the  gastro-intestinal  mucous  membrane  may  be 
intensely  congested,  and  Shukowsky"  believes  that  gastro-enteric  hemor- 
rhage is  often  due  to  hemorrhagic  gastro-enteritis  or  ileocolitis. 

Blood  or  Vascular  Changes  or  Defects.  In  addition  to  the  etiologic 
factors  which  have  been  considered,  the  ultimate  cause  of  the  uncontrol- 


59.  Billard:  Traite  des  maladies  des  enfants  nouveau-nes,  etc.,  Paris,  1828. 

60.  Landau:   Ueber  Melaena  des  Neugeborenen,  etc.,  Breslau,   1874. 

61.  Diisser:  Quoted  by  Pomorski   (note  56)  and  by  Finkelstein  (see  note  33). 

62.  Bauer:  Zur  Aetiologie  der  Melaena  neonatorum,  Centralbl.  f.  Gynak.,  1905. 
xxix,  1169;  Miinch.  med.  Wchnschr.,  1904,  li,  1207. 

63.  Goodheart:  Tr.  Lond.  Path.  Soc,  1881,  xxxii,  86. 

64.  Grainger-Bisset:  A  Case  of  Perforated  Gastric  Ulcer  with  Fatal  Hemorrhage 
from  the  Bowel  in  an  Infant  Forty-five  Hours  Old,  Lancet,  London,  1905,  ii,  78. 

65.  Chrzanowski:  Zwei  Falle  von  Malaena  neonatorum,  Abs.  .Jahrb.  f.  Kinderh., 
1899,  1.  176. 

66.  Silbermann:  Ueber  Melaena  vera  neonatorum,  Jahrb.  f.  Kinderh.,  1877,  xi, 
378. 

67.  Spiegelberg:  Ein  Fall  von  Melaena  neonatorum,  etc.,  Abs.  Jahrb.  f.  Kinderh., 
1899,  1,  176. 

68.  Rheiner:  Ueber  Melaena  neonatorum,  Abs.  Jahrb.  f.  Kinderh.,  1899,  1,  176. 

69.  Hecker:  Quoted  by  Ribemont  (see  note  1 ). 

70.  Fenwick:  Ulcer  of  Stomach  and  Duodenum  and  its  Consequences,  London, 
1900. 
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lable  hemorrhage  is  to  be  sought  in  some  abnormal  condition  of  tlio 
blood.  It  is  a  common  observation  in  cases  of  hemorrhage  in  the  new- 
born, that  the  blood  may  remain  fluid  many  hours  after  death.  In  1850, 
Bowditch'^  noted  the  lack  of  blood  coagulation  in  a  fatal  case  of  umbilical 
hemorrhage.  Weber/-  in  1851,  referred  to  the  futility  of  local  measures 
to  control  the  hemorrhage  and  noted  that  there  was  a  great  delay,  if  not 
an  entire  absence,  of  coagulation  in  the  flowing  blood.  In  1852,  Minot^-'' 
in  describing  the  hemorrhagic  diathesis  of  the  new-born  referred  to  "the 
thin  watery  condition  of  the  blood,  and  its  great  deficiency  in  fibrin, 
whereby  meclianical  means  become  almost  wholly  inefficacious  to  arrest 
its  flow."  Wilson,  Lucas,''*  and  many  other  writers,  have  suggested  that 
the  continued  hemorrhage  was  dependent  on  delayed  or  incomplete  coagu- 
lation of  the  blood. 

Table  Showing  Time  of  Coagulation  of  Blood  During  Hemorrhage  and  After 
Recovery  in  Seven  Cases 

Case  Coagulation  Time  During  Coagulation  Time 

....  Hemorrhage,  After  Recovery, 

....  Minutes  Minutes 

1 No  trace  of  coagulation  at  the 

end  of  IV2  hours.  4* 

2 Few  fibrin  flocculi  at  the  end 

of  l^  hour.  No  definite  clot...  3  to  4* 

3 9t  SVat 

4 5%t  7t 

5 9t  3%t 

6 SVot 

7 6t  IVat 

*  Determined  by  Hinman  and  Sladen's  modification  of  the  method  of  Milian. 
In  six  normal  new-born  infants,  the  coagulation  time  with  this  method  varied 
from  four  to  five  minutes    ( room  temperature ) . 

t  By  a  slight  jnodification  of  the  method  of  Vierordt.  Dr.  H.  Lett  has  found 
that  with  this  method  the  normal  coagulation  time  in  the  new-born  is  2.3  to  3 
minutes  at  a  temperature  of  35  to  40  C.     (Personal  communication.) 

In  one  case  observed  by  Finkelstein,^^  only  slight  signs  of  coagulation 
were  noted  after  twelve  hours;  in  a  second  case  there  was  no  trace  of 
coagulation  at  the  end  of  forty-eight  hours.  According  to  Finkelstein 
the  main  characteristics  of  the  hemorrhagic  diathesis  of  the  new-born  are 
the  uncontrollable  nature  of  the  hemorrhage,  and  a  loss  or  delay  of  blood 
coagulation.    Luqueux-  states  that  in  these  cases  the  clotting  of  the  blood 


71.  Bowditch :      On   Hemorrliage   from   the   Umbilicus   in   New-Born    C'liildren; 
with  Cases.     Am.  Jour.  Med.  Sc,  18.50,  xix,  G3. 

72.  Weber:  Bcitrage  zur  pathologischen  Anatomic  der  Neugeborenen,  Kiel,  1851. 

73.  Minot:   On  Hemorrhage  from  the  Umbilicus  in  New-Born  Infants;  with  an 
Analysis  of  Forty-Six  Cases,  Am.  Jour.  Med.  Sc,  1852,  xxiv,  310. 

74.  Lucas:  Recent  Experimental  Work  on  Hemorrhagic  Conditions.  Boston  Med. 
and  Surg.  Jour.,  1909,  clxi,  731. 
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is  retarded,  and  the  retraction  of  the  clot,  though  not  absent,  is  slow  and 
often  incomplete. 

Schwarz  and  Ottenberg^^  have  recently  called  attention  to  impaired 
blood  coagulation  as  the  immediate  cause  of  uncontrollable  hemorrhage 
in  the  new-born.  From  their  experiments  they  considered  that  the 
impaired  coagulability  is  probably  due  to  a  destruction  of,  or  to  inter- 
ference with,  the  production  of  thrombokinase. 

The  coagulation  time  of  the  blood  was  determined  in  seven  of  our 
cases.    The  data  are  shown  in  the  accompanying  table. 

The  above  result?  do  not  show  a  constant  delay  of  blood  coagulation. 
In  cases  1  and  2.  coagulation  was  greatly  delayed  if  not  entirely  absent. 
In  Cases  3  and  5  coagulation  was  slightly  delayed ;  in  Cases  4  and  7  the 
delay  is  questionable,  while  in  Case  6  the  coagulation  time  was  normal. 

This  same  variation  is  shown  in  the  observations  made  after  the  ces- 
sation of  the  hemorrhage.  After  recovery,  the  coagulation  time  was 
normal  in  the  two  cases  (1  and  2)  in  which  it  was  previously  greatly 
delayed  or  absent,  and  in  one  case  (5)  in  which  it  had  been  slightly 
delaved.  In  one  case  (3),  however,  the  coagulation  time  was  practically 
the  same  during  the  bleeding  and  after  its  cessation,  while  in  Case  4  the 
onset  of  coagulation  was  later,  after  the  hemorrhage  had  ceased.  In  Case 
7  the  coagulation  time  was  greatly  decreased  after  recovery  from  the 
hemorrhage,  though  it  was  very  slightly,  if  at  all,  delayed  at  the  time  of 
actual  bleeding. 

From  these  observations  it  seems  that  an  absence,  or  a  delayed  onset 
of  coagulation  is  not  constant  in  the  hemorrhagic  conditions  of  the  new- 
born. Lequeux  observed  a  case  of  multiple  hemorrhage  in  a  new-born 
infant  in  which  the  blood  coagulated  completely  in  six  minutes,  the  same 
time  as  a  specimen  of  normal  blood  used  as  a  control. 

In  our  cases  which  showed  a  normal  or  only  slightly  delayed  coagu- 
lation time,  the  readings  were  taken  from  the  first  appearance  of  clotting 
and  no  observations  were  made  on  the  completeness  of  clot  formation  or 
on  the  clot  retraction.  It  has  been  observed  in  other  hemorrhagic  condi- 
tions that  the  onset  of  coagulation  may  be  within  the  normal  time  but 
that  clot  retraction  is  defective  or  absent.  This  condition  has  been 
attributed  by  Duke'^  and  others  to  a  lack  of  blood-platelets. 

AMiipple  and  Hurwitz'®  observed  a  marked  tendency  to  continued 
bleeding  in  dogs  suffering  from  necrosis  of  the  liver  due  to  chloroform 
poisoning.  They  found  that  there  was  a  deficiency  of  fibrinogen,  and 
though  a  loose-meshed  clot  was  formed,  it  was  unable  to  check  even  capil- 


75.  Duke:  The  Relation  of  Blood  Platelets  to  Hemorrhagic  Disease.  Jour.  Am. 
Med.  Assn.,  1910,  Iv,  1185. 

76.  Whipple  and  Hurwitz:  Fibrinogen  of  the  Blood  as  Influenced  by  the  Liver 
Necrosis  of  Chloroform  Poisoning,  Jour.  Exper.  Med.,  1911,  xiii,  136. 
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lary  hemorrliage.  Tlie  liomorrhagic  condition  was  therefore  due  to  incom- 
plete, rather  than  a  lack  of,  blood-coagulation. 

It  is  quite  possible  that  incomplete,  instead  of  delayed,  coagulation  is 
the  underlying  cause  of  the  hemorrhage  in  some  cases  of  continued  bleed- 
ing in  the  new-born. 

The  delayed  coagulation  in  Cases  1  and  2  was  shown  by  the  following 
experiments  to  be  due  to  a  deficiency  or  absence  of  thrombin : 

Experiment  1. — Coagulation  did  not  occur  after  the  addition  of  cal- 
cium chlorid. 

A  deficiency  of  calcium  was  therefore  not  the  cause  of  the  delayed 
coagulation. 

Experiment  2. — The  addition  of  normal  defibrinated  human  blood 
caused  the  infant's  blood  to  coagulate  completely  in  three  to  four  minutes. 

This  experiment  showed  that  there  was  no  deficiency  of  fibrinogen, 
and  also  that  an  "antithrombin"  was  not  the  cause  of  the  delayed  blood 
coagulation.  The  defibrinated  blood  is  supposed  to  contain  thrombin  and 
thrombokinase,  either  (or  both)  of  which  was  responsible  for  the  coagula- 
tion of  the  infant's  blood. 

Experiment  S. — Defibrinated  human  blood  which  had  been  heated  to 
60  to  63  C.  for  thirty-five  minutes  to  destroy  the  preformed  thrombin 
caused  the  infant's  blood  to  clot  in  six  to  seven  minutes.  Coagulation, 
however,  was  incomplete  and  the  resulting  clot  soft  and  gelatinous. 

These  results  suggest  a  blood  state  similar  to  that  found  by  Sahli'^'^  in 
hemophilia,  which  results  were  interpreted  to  indicate  a  deficiency  of 
thrombokinase.'^*  The  evidence  for  this  view  is  not  conclusive,  however, 
for  Howell'^  has  recently  obtained  a  pure  thrombin  which  under  certain 
conditions  is  not  destroyed  by  heat  even  greater  than  that  used  in  the 
third  experiment.  It  is  possible  that  the  preformed  thrombin  is  not 
destroyed  by  this  amount  of  heat  and  that  the  activity  of  the  defibrinated 
blood  was  still  due  to  thrombin  and  not  necessarily  to  thrombokinase. 

In  addition  to  a  deficiency  of  thrombin  or  its  precursors  (prothrombin 
and  thrombokinase),  defective  blood-coagulation  may  be  due  to  inhibiting 
substances  or  "antithrombin,"  to  a  deficienc}^  or  inavailability  of  calcium 
salts,  or  to  a  lack  of  fibrinogen.  Any  of  these  factors  may  therefore  be 
responsible  for  uncontrollable  hemorrhage.  The  observations  on  the 
blood  state  in  the  hemorrhagic  conditions  of  the  new-born  are  too  meager 
to  show  whether  the  hemorrhage  is  always  dependent  on  a  single  factor, 


77.  Sahli:  Ueber  das  Wesen  der  Hamophilie,  Ztschr.  f.  klin.  Med.,  1905,  Ivi, 
264;  Weitere  Beitriige  zur  Lehrc  von  der  Hamophilie,  Deutsch.  Arch.  f.  klin.  Med., 
1910,  xcix.  518. 

78.  From  the  results  of  a  different  method  of  investigation,  Addis  (Hemophilia, 
Brit.  Med.  Jour.,  1910,  ii,  1422)  believes  that  the  blood  defect  in  hemophilia  lies 
in  the  activation  of  prothrombin  rather  than  in  a  deficiency  of  thrombokinase. 

79.  Howell:  The  Preparation  and  Properties  of  Thrombin,  Together  with  Obser- 
vations on  Antithrombin  and  Prothrombin.  Am.  Jour.  Physiol.,  1910,  xxvi,  253. 
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or  whether  the  blood  defect  varies  in  different  cases.  A  consideration  of 
the  fact  that  the  coagulation  time  is  normal  in  some  of  the  cases  and 
greatly  delayed  in  others,  and  that  hemorrhage  in  the  new-born  is  due 
apparently  to  different  pathologic  conditions,  suggests  that  the  cause  of 
the  persistent  bleeding  is  not  uniform. 

It  seems  highly  probable  that  vascular  lesions  play  an  important  part 
in  the  production  of  hemorrhage.  The  exact  pathology,  however,  is  not 
well  understood. 

The  coagulation  of  the  blood  is  apparently  the  normal  mechanism  for 
the  control  of  hemorrhage,  a  defect  of  which  would  give  rise  to  persistent 
bleeding.  But  it  is  difficult  to  understand  how  a  reduction  of  the  blood 
coagulability  can  be  sufficient  in  itself  to  inaugurate  the  bleeding.  The 
immediate  cause  of  the  hemorrhage  is  probably  dependent  on  some  vascu- 
lar lesion;  the  uncontrollable  nature  of  the  bleeding  on  defective  blood- 
coagulation. 

By  some  writers  vascular  lesions  have  been  considered  a  cause 
of  hemorrhage  in  congenital  syphilis.  In  the  presence  of  defective 
blood-coagulation,  it  is  probable  that  uncontrollable  hemorrhage  may 
result  from  slight  traumatic  lesions  which  under  other  circumstances 
would  be  of  no  consequence.  Injuries  to  the  vessel  wall  may  be  due  to 
infective  emboli  and  to  inflammation.  It  is  also  possible  that  toxic  agents 
may  produce  vascular  lesions  sufficient  to  give  rise  to  hemorrhage.* 

It  has  been  mentioned  that  severe  spontaneous  hemorrhage  in  the 
new-born  has  been  attributed  to  bacterial  infection,  to  inherited  syphilis, 
to  cerebral  injury  and  to  local  causes  such  as  ulceration  and  acute  con- 
gestion. It  seems  that  in  the  new-born  infant  there  is  a  general  predis- 
position to  severe  and  uncontrollable  hemorrhage  for  which  different 
agencies  may  serve  as  the  exciting  cause. 

There  is  a  type,  however,  of  severe  spontaneous  hemorrhage,  of  sudden 
onset,  of  short  clinical  course,  without  signs  other  than  those  dependent 
on  the  hemorrhage,  for  which  no  definite  cause  has  been  demonstrated. 
The  question  naturally  arises  whether  these  cases  might  not  depend 
entirely  on  some  primary  deficiency  of  the  blood  or  vessels. 

In  consideration  of  the  immediate  curative  effect  of  blood  transfusion, 
Lambert^"  and  Murphy*^  believe  that  in  melena  neonatorum  there  is  a^ 


*  It  has  been  shown  that  when  the  vessel  wall  is  injured,  a  substance  arises 
which  has  at  least  an  accelerating  action  on  blood  coagulation  (the  zymoplastic 
substance  or  thrombokinase) .  (Bernheim:  The  Relation  of  the  Vessel  Wall  to 
Coagulation  of  the  Blood,,  Jour.  A.  M.  A.,  1910,  Iv,  283.)  It  is  possible  that  this 
substance  is  of  importance  in  causing  thrombosis  of  the  bleeding  vessel  and  that 
a  deficiency,  or  interference  with  the  action  of  this  substance  may  be  a  factor 
in  the  causation  of  persistent  hemorrhage. 

80.  Lambert:  Melena  Neonatorum,  With  Report  of  a  Case  Cured  by  Trans- 
fusion, Med.  Rec.,  1908,  Ixxiii,  885. 

81.  Swain,  Murphy  and  Jackson:  A  Case  of  Hemorrhagic  Disease  in  the  New- 
born with  Transfusion  from  the  Father,  Boston  Med.  and  Surg.  Jour.,  190t', 
clxi,  407. 
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primary  blood  defect.  There  was  no  evidence  of  syphilis  in  their  cases 
and  it  was  inconceivable  that  transfusion  could  have  immediately  repaired 
a  vascular  lesion  or  overcome  bacterial  infection. 

Baginski^-  is  also  of  the  opinion  that  there  is  a  type  of  hemorrhage 
in  the  new-born  for  which  there  is  no  adequate  explanation,  and  which  is 
probably  dependent  on  some  primary  blood  defect  or  change. 

It  is  unquestionable  that  there  is  a  clinical  type  of  spontaneous  hemor- 
rhage in  new-born  infants  for  which  no  definite  etiologic  agent  has  been 
established.  From  the  evidence  available  at  present,  it  seems  only 
rational  to  suppose  that  the  persistent  hemorrhage  is  directly  dependent 
on  some  biochemical  blood  defect  or  change.  But  whether  an  abnormality 
of  the  blood  or  vessels  is  the  primary  etiologic  factor,  or  whether  the 
hemorrhage  is  always  secondary  to  some  infection  or  disease,  can  only 
be  determined  by  future  investigation. 

VI.    MORTALITY 

The  mortality  in  the  hemorrhagic  conditions  of  the  new-born  ranges 
from  35  to  87  per  cent.  In  the  collected  cases  of  Townsend^^  the  mortal- 
ity was  79  per  cent.,  in  those  of  Silvermann®  56  per  cent.  In  the  personal 
cases  of  Townsend  the  mortality  was  63  per  cent.,  in  those  of  Lequeux^ 
87  per  cent.  Tarnier^^  gives  the  mortality  as  50  per  cent.,  and  Minot'^ 
as  84  per  cent.  In  cases  of  gastro-intestinal  hemorrhage  Shukowsky^'' 
observed  a  mortality  of  62  per  cent.,  while  in  the  collected  statistics  of 
Vasmer^*  the  mortality  was  32.8  per  cent.  In  cases  of  umbilical  hemor- 
rhage Fiirth*^  observed  a  mortality  of  100  per  cent.,  Grandidier^®  of  83 
per  cent.,  and  Hennig^*'  of  68  per  cent. 

VII.    TREATMENT 

The  futility  of  most  therapeutic  measures  in  the  hemorrhagic  disease 
of  the  new-born  is  shown  by  the  high  mortality.  Eecently,  however,  sev- 
eral measures  have  been  advocated  which  have  given  more  promising 
results. 

The  use  of  calcium  salts  to  control  the  hemorrhage  has  been  generally 
disappointing.  Isolated  cases  have  been  reported  by  Doran,®^  Legge^^ 
and  others,  in  which  recovery  has  followed  the  use  of  calcium,  but  in  the 
greater  number  of  reported  cases  this  treatment  has  been  without  effect. 

Judging  from  the  reports  of  continental  writers,  the  administration 
of  gelatin  is  of  great  value.    It  was  first  used  for  hemorrhage  in  the  new- 


82.  Baginski:    Lehrbuch  der  Kinderkrankheiten,  Leipsic,  1905. 

83.  Tarnier:    Quoted    by    Shukowsky    (see  note  IQ). 

84.  Vasmer:  Ueber  Melaena  neonatorum,  Arch.  f.  Gynjik.,  1909,  Ixxxix,  275. 

85.  Furth:  Die  Nabelblutung.  Arch.  f.  Kinderh.,  1884,  v,  305. 

86.  Hennig:  Gerhardt's  Handbuch  d.  Kinderk.,  1877,  ii,  101. 

87.  Doran:  A  Case  of  Melena,  Recovery,  Abstr.  Arch.  Pediat.,  1909,  xxvi,  942. 

88.  Legge:  A  Case  of  Hemophilia  Neonatorum,  Brit.  Med.  Jour.,  1908,  i,  1173. 
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born  by  Guttman®®  in  1899,  and  favorable  cases  have  been  reported  by 
Holtzschmidt/  Shukowsky/"  Gruneberg,»"  Vasmer/*  Torday,^^  Engel- 
mann,®-  Scliubert,^^  Heyn,"*  Sorachowitz,^^  Nohl,"  DeBra^*'  and  many 
others.  In  this  country  Tuley'"*"  has  observed  cases  in  which  gelatin  was 
of  value.  Before  the  use  of  gelatin,  Holtzschmidf*  observed  fourteen 
cases  of  hemorrhage  in  the  new-born  in  which  the  mortality  was  50  per 
cent.  Five  later  patients  to  whom  gelatin  was  administered,  all  recov- 
ered. Xohl  reports  six  cases  of  gastro-enteric  hemorrhage  in  all  of  which 
the  patients  recovered  following  the  use  of  gelatin.  He  has  collected  sta- 
tistics which  show  that  in  244  cases  of  melena  before  the  use  of  gelatin 
113  patients  died,  a  mortality  of  46.3  per  cent.  He  found  thirty-four 
cases  in  which  gelatin  was  used,  with  only  two  fatalities,  giving  a  mortal- 
ity of  5.5  per  cent.  According  to  Vasmer^*  the  mortality  in  sixty-nine 
cases  of  melena  was  32.8  per  cent.,  but  the  thirty-seven  patients  treated 
with  gelatin  showed  a  mortality  of  only  8.8  per  cent. 

That  favorable  results  are  more  often  published  than  ones  which  are 
unfavorable,  is  well  known,  and  this  fact  must  be  considered  in  judging 
the  value  of  any  therapeutic  measure  from  collected  statistics.  The  per- 
sonal cases  of  Shukowsky^'^  indicate  that  gelatin  is  not  always  as  success- 
ful as  the  statistics  of  Nohl,  Vasmer,  De  Bra,  and  Holtzschmidt  would 
seem  to  indicate.  The  eleven  cases  with  favorable  termination  were 
divided  by  Shukowsky  into  two  groups,  mild,  and  severe.  In  three  of  the 
mild  cases  the  patients  recovered  under  the  use  of  iron  sesquichlorid,  and 
in  two  with  the  use  of  gelatin.  In  three  of  the  six  severe  cases  in  which 
recovery  occurred,  the  patients  were  treated  with  gelatin  given  internally 
and  by  subcutaneous  injection;  two  were  treated  by  means  of  gastric  and 
colonic  lavage,  while  one  infant  received  iron  sesquichlorid,  ergotin, 
extract  of  krameria,  musk,  and  cognac.  Four  of  the  patients  treated  with 
gelatin  died.  From  these  results  Shukowsky  concludes  with  Fischer  that 
gelatin  is  of  value,  but  is  useless  in  the  cases  of  luetic  origin,  or  in  those 
with  hemorrhagic  gastro-enteritis. 


89.  Guttman:    Zur   Behandlung   der  Malaeiia   neonatorum,   Therap.   Monatsch., 
1899,  xiii,  552. 

90.  Griineberg:  Zur  Behandlung  der  hiimorrhagischen  Diathese  beim  Xeugebore- 
nen,  Miincben.  Med.  Wchnschr.,  1908,  Ivi,   1,    1079. 

91.  Torday:  Abstr.  Jahrb.  f.  Kinderh.,  1903,  Ivii,  104. 

92.  Engelmann:   Abstr.  Jahrb.  f.  Kinderh.,   1910,  xv,  433. 

93.  Schubert:    Behandlung    der   Melaena   neonatorum   mit    Gelatineinjectionen, 
Centralbl.  f.  Gynilk.,  1907,  xxxi,  201. 

94.  Heyn :  Quoted  by  Schubert  ( see  note  93 ) . 

95.  Sorachowitz :  Zur  Behandlung  der  Melaena  neonatorum,  Abstr.  Centralbl.  f. 
Gynak.,  1907,  xxxi,  1454. 

96.  De  Bra :  Die  Melaena  neonatorum  und  ilire  erfolgreiche  BekUmpfung  durch 
subcutane  Gelatineinjection;  Inaugural  Dissertation,  Berlin,  1910. 

97.  Tuley:  Hemorrhagic  Disease  of  the  Xew-Born,  Jour.  Am.  Med.  Assn.,  1908, 
li.  2215. 
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Following  the  publications  of  Weil,  animal  blood  sera  have  been  used 
for  the  treatment  of  hemorrhage  in  the  new-born.  The  published  reports, 
however,  are  too  meager  to  form  any  estimate  of  its  value.  Leary^^  has 
reported  eases  in  which  the  patients  recovered  after  the  use  of  rabbit's 
blood-serum,  but  he  has  also  had  unsuccessful  cases.  Lucas^*  observed 
a  favorable  result  with  rabbit's  serum.  Swain,  Murphy,  and  Jackson 
report  a  case  in  which  horse  and  rabbit  sera  were  ineffectual,  but  in 
which  the  patient  was  cured  by  transfusion  of  human  blood. 

Judging  from  recent  publications,  the  most  promising  line  of  treat- 
ment at  the  present  time  is  by  means  of  human  blood  or  its  derivatives. 
In  1908  Lambert^"  reported  a  case  of  melena  neonatorum  in  which  the 
patient  was  treated  by  transfusion  of  human  blood.  The  infant  had  hem- 
orrhage into  the  skin  and  subcutaneous  tissues,  and  from  the  nose  and 
gastro-enteric  tract.  Eecovery  ensued  immediately  after  transfusion. 
Similar  cases  have  been  reported  by  Swain,  Murphy  and  Jackson,*^ 
Mosenthal,^^  and  Xewell.^-*'  In  the  cases  of  Schwarz  and  Ottenberg,^' 
and  Lespinasse  and  Fischer,^^^  the  transfusion  was  followed  by  marked 
improvement,  but  the  hemorrhage  later  recurred  with  fatal  result. 

In  1910  Welch"-  reported  twelve  cases  of  hemorrhage  in  the  new- 
born successfully  treated  by  subcutaneous  injection  of  human  blood- 
serum.  A  number  of  the  patients  suffered  from  severe  hemorrhage  and 
the  treatment  was  followed  by  immediate  improvement.  In  a  personal 
communication  Dr.  Welch  informed  one  of  us  that  up  to  that  time  he 
had  treated  eighteen  such  patients  without  a  single  fatality  due  to  hemor- 
rhage. 

We  have  treated  seven  new-born  patients  with  hemorrhage  by  means 
of  subcutaneous  injections  of  human  blood.  The  first  patient  was  treated 
in  April,  1908,  with,  first,  an  injection  of  20  c.c.  of  human  blood-serum, 
and  later,  an  injection  of  whole  blood.  The  whole  blood  was  used  instead 
of  the  serum  for  the  reason  that  it  was  easier  to  obtain  and  could  be  used 
immediately,  the  time  required  for  the  serum  to  separate  being  saved. 
It  seemed  an  additional  advantage  to  inject,  not  only  the  serum,  but  also 
the  formed  elements  which  have  influence  on  the  coagulation  of  the  blood. 

In  most  cases  the  blood  was  taken  from  one  of  the  parents.  The 
required  amount  was  withdrawn  from  a  vein  of  the  forearm  by  means  of 


98.  Leary:  The  Use  of  Fresh  Animal  Sera  in  Hemorrhagic  Conditions,  Boston 
Med.  and  Surg.  Jour.,  1908,  iii,  73. 

99.  Mosenthal:  Transfusion  as  a  Cure  for  Melena  Neonatorum,  Jour.  Am.  Med. 
Assn.,  1910,  liv,  1613. 

100.  Xewell:  Boston  Med.  and  Surg.  Jour.,  1910,  clxiii,  435. 

101.  Lespinasse  and  Fischer:  Hemorrhage  of  the  Newborn;  Treatment  by 
Direct  Transfusion  of  Blood;  Review  of  the  Literature,  Report  of  a  Case.  Surg. 
Gyn.  and  Obst.,  1911,  xii,  40. 

102.  Welch:  Normal  Human  Blood  Serum  as  a  Curative  Agent  in  Hemophilia 
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an  exploratory  syringe  and  injected  immediately  into  the  subcutaneous 
tissue  of  the  infant's  back. 

Of  the  seven  infants  thus  treated  six  recovered  and  one  died.  The 
fatal  case  was  in  an  infant  who  had  suffered  from  multiple  hemorrhages 
for  eight  days  and  died  three  and  one-half  hours  after  admission  to  the 
hospital.  The  patient  was  in  a  moribund  condition  when  admitted  and 
received  only  a  single  injection  of  10  c.c.  of  blood.  In  five  of  the  six 
cases  in  which  recovery  took  place,  the  hemorrhage  ceased  soon  after 
treatment,  and  at  the  same  time  there  was  marked  improvement  in  the 
general  condition.  In  four  cases  the  hemorrhage  was  quite  severe  and 
the  patients  presented  all  of  the  signs  of  severe  anemia  due  to  loss  of 
blood.  One  case  was  of  moderate  severity.  In  the  remaining  case  a  posi- 
tive AYassermann  reaction  was  obtained ;  the  hemorrhage  was  only  slightly 
improved  after  the  blood  injections,  but  ceased  after  the  use  of  mercurial 
treatment.  Whether  the  blood  injections  were  of  value  in  this  case  is 
difficult  to  determine. 

The  subcutaneous  injection  of  whole  blood  is  not  without  hypothetic 
objection.  The  formed  elements  possibly  act  as  foreign  material  and 
must  be  broken  up  and  excreted.  From  clinical  experience  with  the 
method  we  have  found  this  objection  of  no  obvious  importance.  In  every 
case  the  blood  was  entirely  absorbed  within  a  few  hours  and,  so  far  as 
could  be  determined,  had  no  bad  influence  on  the  patient's  general  con- 
dition. 

It  is  always  hazardous  to  draw  conclusions  from  small  series  of  cases, 
and  this  danger  is  very  real  in  reference  to  the  treatment  of  the  hemor- 
rhagic conditions  of  the  new-born.  The  hemorrhages  are  of  varying 
severity  and  are  due  to  different  causes.  Probably  some  of  the  cases 
recover  spontaneously,  and  this  is  indicated  by  the  number  of  therapeutic 
measures  which  have  given  favorable  results  in  isolated  cases.  The  true 
value  of  any  therapeutic  agent  can  be  judged  only  by  a  large  series  of 
cases. 

It  seems,  however,  that  the  best  results  can  be  expected  from  the  use 
of  human  blood  or  serum.  In  the  four  successful  cases  the  curative  effect 
of  blood  transfusion  was  immediate,  but  this  method  of  treatment  must 
have  a  rather  restricted  field.  The  technical  difficulties  of  transfusion 
in  a  young  infant  are  formidable  and  render  the  method  available  only 
in  the  hands  of  a  very  skilful  surgeon. 

The  value  of  blood-serum  is  shown  by  the  results  obtained  by  Welch, 
and  its  use  is  free  from  the  hypothetic  objection  which  applies  to  the  use 
of  whole  blood.  On  the  other  hand,  if  the  immediate  cause  of  the  hemor- 
rhage is  the  absence  of  any  of  the  elements  essential  to  blood-coagulation, 
the  use  of  whole  blood  would  appear  to  be  a  more  rational  procedure. 
Moreover,  the  technic  is  simpler;  the  whole  blood  can  be  used  immedi- 
ately, and  in  our  experience  has  been  efficacious  and  without  apparent 
harm. 


\ 
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REPORT  OF  CASES^"' 

Case  1. — The  family  history  was  unimportant.  The  patient,  a  female  infant, 
was  born  at  the  Nursery  and  Child's  Hospital  April  13,  1908.  The  labor  was 
normal.     The  birth-weight  was  six  pounds. 

There  was  nothing  abnormal  until  April  15,  on  which  day  the  morning  tem- 
perature (rectal)  was  101  F. ;  the  baby  was  restless,  cried  considerably,  and  made 
no  attempt  to  nurse.  The  temperature  at  G  p.  m.  was  102  F.  At  8  p.  m.  about  20 
c.c.  of  blood  was  expelled  from  the  bowels.  Shortly  after  the  hemorrhage,  5  gr. 
calcium  lactate  was  given  by  subcutaneous  injection,  and  the  same  quantity  given 
by  mouth  every  hour  for  three  doses.  At  11  p.  m.  there  was  a  second  rectal 
hemorrhage  and  at  11:30  a  third.  A  small  amount  of  blood  was  also  vomited. 
At  this  time  the  patient  was  quite  pallid,  the  skin  was  dry  and  wrinkled  and 
the  cry  very  feeble.  The  rectal  temperature  was  96  F.,  the  pulse  was  weak  and 
too  rapid  to  be  counted  accurately.     A  fourth  hemorrhage  occurred  at  12  p.  m. 

At  12:15  a.  m.,  April  16,  20  c.c.  of  blood-serum  from  the  mother  was  injected 
into  the  subcutaneous  tissue  of  the  infant's  back.  Two  hours  later  a  small, 
slightly  blood-tinged  stool  was  passed.  It  was  impossible  to  judge  whether  this 
blood  represented  a  fresh  hemorrhage  or  was  the  remains  of  the  previous  ones. 
An  injection  of  10  c.c.  of  the  mother's  blood  was  given  at  this  time.     April  16, 
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Chart  showing  weight  curve  in  Case  1,  Baby  B,  breast-fed,  having  hemorrhages 
on  the  fourth  day.     Treatment  by  injection  of  the  mother's  blood. 


the  morning  temperature  was  102  F. ;  the  evening  temperature  101.  There  were 
no  further  hemorrhages. 

From  this  time — as  shown  by  the  weight  chart — the  recovery  was  uneventful. 
The  blood  given  in  the  second  injection  had  disappeared  entirely  by  the  follow- 
ing morning.     April  18,  the  blood  coagulated  in  four  minutes. 

Shortly  after  the  first  hemorrhage,  a  deep  puncture  was  made  in  the  lobe 
of  the  infant's  ear,  from  which  there  was  a  steady  oozing  of  blood.  About  1  c.c. 
of  blood  was  received  into  a  glass  tube  with  drawn  out  ends  and  was  used  to 
inoculate  broth,  agar,  and  blood-serum.  The  media  showed  no  bacterial  growth 
after  incubation  at  37  C.  for  two  days. 


103.  Case  1  was  from  the  service  of  Dr.  C.  F.  Collins  at  the  Nursery  and 
Child's  Hospital.  We  desire  to  express  our  thanks  for  the  privilege  of  using  the 
history.  We  are  indebted  to  the  late  Dr.  J.  H.  Mclnerny  for  the  opportunity  of 
observing  Case  2  and  to  Dr.  Donald  MacNaughton  for  the  privilege  of  reporting 
Case  9.  The  remaining  cases  were  from  the  service  of  Drs.  Judd  and  Commiskey 
at  the  Kings  Coimty  Plospital  in  Brooklyn.  The  blood  examinations  in  these 
cases  were  made  by  Dr.  C.  Schradeick,  resident  pathologist  at  the  Kings  County 
ilospital,  to  whom  we  wish  to  express  our  thanks. 
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About  1.5  c.c.  of  blood  was  collected  in  a  small  test  tube  and  at  the  end  of 
one  and  one-half  hours  there  was  no  evidence  of  coagulation.  Two  drops  of  a 
1  per  cent,  solution  of  calcium  chlorid  solution,  when  added  to  a  few  drops  of 
the  infant's  blood,  did  not  cause  clotting.  The  further  addition  of  calcium 
chlorid  was  without  effect.  The  remaining  blood  was  divided  into  two  portions, 
to  one  of  which  was  added  a  few  drops  of  defibrinated  blood  from  the  mother.  A 
firm  clot  formed  in  three  to  four  minutes. 

To  the  second  portion  of  the  infant's  blood  was  added  a  tew  drops  of  defibri- 
nated blood  which  had  been  heated  for  thirty-five  minutes  at  from  60  to  63  C. 
A  loose  meshed  clot  was  formed  in  six  to  seven  minutes.  The  coagulation  time 
of  the  mother's  blood  was  three  and  one-half  minutes. 

This  patient  was  seen  October  4,  1910,  and  at  that  time  weighed  thirty-one 
pounds.  There  had  been  no  history  of  bleeding  and  the  blood  coagulated  in 
three  and  one-half  minutes.  A  positive  Wassermann  reaction  was  obtained  from 
the  blood  of  both  the  mother  and  the  child.  The  mother  denied  having  any 
manifestation  of  syphilis.  The  child  had  been  in  good  health,  with  the  exception 
of  a  persistent  nasal  discharge  at  the  age  of  20  months.  The  physical  examina- 
tion showed  a  rather  suggestive  depression  in  the  bridge  of  the  nose  but  other 
stigmata  of  lues  were  not  observed. 

Case  2. — A  male  infant,  born  Jan.  27,  1909,  after  a  normal  labor,  and  weighed 
eight  and  one-half  pounds  at  birth.     The  family  history  was  negative. 

Soon  after  birth  a  swelling  was  noted  in  the  occipital  region  of  the  skull.  The 
mass  was  about  5  cm.  in  diameter;  the  contents  were  fluid.  On  the  second  day 
of  life  the  mass  had  increased  to  nearly  twice  its  previous  size.  The  baby  nursed 
well,  was  without  fever,  and  when  seen  in  the  forenoon  showed  nothing  abnormal 
except  the  hematoma. 

January  30,  at  6  p.  m.,  a  moderate  amount  of  blood  was  expelled  from  the 
rectum  and  a  second  smaller  hemorrhage  occurred  during  the  night.  In  the  fore- 
noon of  the  next  day,  January  31,  the  infant  passed  two  bloody  stools  and 
vomited  a  small  amount  of  blood-stained  material.  The  temperature  at  this  time 
was  98  F.  (rectal)  and  all  feedings  were  refused.  The  hematoma  seemed  about 
the  same  size  as  on  the  previous  day. 

At  3  p.  m.  January  31,  20  c.c.  of  the  father's  blood  was  injected  into  the 
infant's  back.  One-half  hour  later  the  baby  vomited  a  small  amount  of  blood- 
streaked  material.  A  second  injection  of  10  c.c.  of  blood  was  given  at  7  p.  m. 
There  was  no  further  bleeding.  The  feedings  were  taken  well  and  at  the  end  of 
two  weeks  the  baby  appeared  to  be  normal  for  its  age. 

January  31,  about  1  c.c.  of  blood  was  obtained  from  the  baby  by  means  of  a 
lancet-puncture  in  the  heel.  After  standing  for  one-half  hour  the  blood  showed 
a  few  fibrin  fiocculi  I  .it  no  definite  clot  was  formed.  The  experiments  described 
under  Case  1  were  made,  with  the  same  results. 

After  recovery  the  infant's  blood  coagulated  in  from  three  to  four  minutes. 
Case  3. — The  patient,  a  male  infant,  was  born  at  the  Kings  County  Hospital, 
Dec.  3,  1909.  The  family  history  was  irrelevant.  The  head  had  been  born  in 
an  occipitoposterior  position;  at  birth  the  face  was  edematous,  and  on  each 
eyelid  near  the  inner  canthus  was  an  excoriated  area  about  1  cm.  in  diameter. 
About  twenty-four  hours  after  birth  blood  began  to  ooze  from  these  areas.  Pres- 
sure and  the  application  of  adrenalin  solution  did  not  control  the  hemorrhage. 
Ten  c.c.  of  blood  from  the  mother  was  injected  into  the  subcutaneous  tissue  of  the 
infant's  back.  The  hemorrhage  continued,  with  perhaps  slightly  lessened  intensity, 
but  in  twenty-four  hours  had  resumed  its  former  severity.  A  second  injection  of 
10  c.c.  of  blood  was  given.  Twelve  hours  later  the  coagulation-time  was  nine 
minutes  and  the  hemorrhage  had  not  ceased.  A  Wassermann  reaction  was  posi- 
tive and  on  this  basis  inunctions  of  mercurial  ointment  were  given. 

The  bleeding  began  to  decrease,  and  twenty-four  hours  later  had  entirely 
<;eased.  The  infant  was  discharged  in  good  condition  when  14  days  old.  There 
was   no   fever   during   the   hemorrhage    and    general   signs   and    symptoms    were 
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absent.  Three  days  after  the  cessation  of  hemorrhage  the  blood  coagulated  in 
eight  and  one-half  minutes. 

Case  4. — The  family  history  contained  nothing  of  importance.  The  patient, 
a  female  infant,  was  born  at  the  Kings  County  Hospital  August  28,  1910. 

August  30  tliere  was  a  rather  profuse  intestinal  hemorrhage.  During  the 
ne.\t  twelve  iiours  blood  continued  to  escape  from  the  rectum  at  intervals  and  the 
infant  became  pale,  the  face  was  drawn,  and  the  pulse  rapid  and  weak.  Ten  c.c. 
of  blood  from  the  mother  was  injected  in  the  usual  manner.  At  this  time  the 
infant's  blood  coagulated  in  five  and  one-half  minutes  and  there  was  continuous 
bleeding  from  the  puncture  from  which  the  blood  was  obtained.  The  bleeding 
diminished  after  the  blood-injection  and  had  entirely  ceased  twelve  hours  later. 
There  were  no  further  intestinal  hemorrhages. 

After  recovery  the  blood  coagulated  in  seven  minutes  and  there  was  no  con- 
tinued bleeding  from  the  wound  from  which  the  blood  was  obtained  for  clinical 
examination.  During  the  hemorrhage,  the  temperature  was  not  above  normal, 
and  was  subnormal  (97  F.  per  rectum)  at  the  time  the  blood  was  injected. 

Case  5. — A  male  infant,  born  in  the  Kings  County  Hospital  August  26,  1910. 
On  the  day  of  birth  it  was  noted  that  there  was  swelling  of  the  eyelids  and  that 
there  was  a  slight  oozing  of  blood  from  the  conjunctiva.  August  28,  the  infant 
vomited  about  ^2  ounce  of  bright  red  blood.  During  the  course  of  the  next  twelve 
hours  blood  was  vomited  on  three  separate  occasions.  A  puncture  wound  in  the 
lobe  of  the  right  ear  from  which  blood  was  taken  for  clinical  examination  gave 
rise  to  continuous  bleeding.  The  infant  becanie  pale,  was  feeble,  and  showed  the 
effect  of  the  loss  of  blood.  Five  c.c.  of  blood  from  the  mother  was  given  in  the 
usual  way.  There  was  no  further  hematemesis.  The  bleeding  from  the  con- 
junctiva lessened,  but  twelve  hours  later  there  was  still  a  slight  oozing  of  blood 
from  this  source  and  from  the  wound  in  the  ear.  At  this  time  10  c.c.  of  blood, 
from  a  healthy  antepartum  patient  in  the  seventh  month  of  pregnancy,  was 
given. 

The  hemorrhage  ceased  within  a  short  time  after  the  last  blood  injection  and 
did  not  recur. 

During  the  hemorrhage  (before  the  first  blood  injection)  the  coagulation-time 
was  nine  minutes;  after  recovery  it  was  three  and  three-fourths  minutes.  The 
infant's  blood  gave  a  negative  Wassermann  reaction. 

Case  6. — A  female  infant,  8  days  old,  was  admitted  to  the  Kings  County 
Hospital  Sept.  15,  1910.     The  family  history  was  unimportant. 

Shortly  after  birth  there  was  oozing  of  blood  from  the  stump  of  the  umbilical 
cord.  Two  days  later  the  baby  became  jaundiced  and  a  few  ecchymoses  were  noted 
on  the  right  shoulder,  the  right  hand  and  on  the  abdomen  in  the  region  of  the 
umbilicus.  On  the  sixth  day  there  was  a  profuse  umbilical  hemorrhage.  The 
patient  was  extremely  weak. 

Adrenalin,  gauze  pressure,  suture,  etc.,  were  ineffective  in  controlling  the 
hemorrhage.  On  the  seventh  day  there  was  another  profuse  hemorrhage  from 
the  cord. 

At  the  time  of  admission  the  baby  was  intensely  jaundiced,  and  ecchymotic 
spots  were  on  the  shoulder,  abdomen,  and  right  hand.  There  was  continuous 
oozing  of  blood  from  the  abdominal  end  of  the  umbilical  cord.  One  and  a  half 
hours  after  admission  the  coagulation-time  of  the  blood  was  three  and  one-half 
minutes.  An  injection  of  10  c.c.  of  the  mother's  blood  was  given  at  this  time. 
The  rectal  temperature  at  the  time  of  admission  was  97  F. 

Three  and  a  half  hours  after  admission  the  infant  died.  Permission  for  post- 
mortem examination  was  refused. 

Case  7. — A  male  infant,  born  at  the  Kings  County  Hospital  Jan.  17,  1911, 
at  8:20  p.  m. 

The  family  history  was  unimportant.  The  labor  was  uneventful ;  the  baby 
was  apparently  normal  and  w'eighed  seven  pounds  and  one  ounce  at  birth. 

January  18,  about  0  p.  m.,  blood  began  to  ooze  from  the  conjunctiva  and  the 
nasal   mucous    membrane.      A    small   amount    of   blood   was   also   vomited.      The 
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hemorrhage  was  slight  and  ceased  spontaneously.  Physical  examination  at  this 
time  was  negative. 

In  the  forenoon  of  January  19  there  was  a  reappearance  of  the  conjunctival 
hemorrhage  and  there  was  profuse  bleeding  from  the  umbilical  cord  at  its  junction 
with  the  abdominal  wall.  The  umbilical  hemorrhage  was  checked  by  local  appli- 
cation of  1-1000  adrenalin  solution. 

At  6  p.  m.  there  was  a  slight  hemorrhage  from  the  umbilicus,  which  ceased 
after  the  use  of  adrenalin  solution. 

A  profuse  umbilical  hemorrhage  occurred  at  10:30  p.  m.  After  using  various 
local  measures  with  no  success  the  umbilical  hemorrhage  was  finally  controlled  by 
the  application  of  continuous  ligatures  over  the  whole  umbilical  stump.  The 
hemorrhage  from  the  conjunctiva  reappeared  and  blood  was  noted  in  the  stools. 
At  this  time  the  infant  was  pallid  and  feeble  and  showed  the  effect  of  the  repeated 
hemorrhages. 

January  20,  5  c.c.  of  blood  was  withdrawn  from  the  median  basilic  vein  of  the 
mother  and  injected  into  the  muscles  of  the  infant's  back. 

There  was  no  further  hemorrhage  and  the  infant  began  to  improve.  January 
24,  the  infant  was  in  good  condition  and  was  discharged  from  the  maternity  ward. 
There  was  no  fever  during  the  illness;  the  highest  temperature  was  100  F. 
(rectal). 

Coagulation-time  of  the  blood:  January  20,  six  minutes;  January  21,  five 
minutes;   January  22,  one  and  one-half  minutes. 

Case  8. — A  full  term  male  infant,  born  at  the  Kings  County  Hospital  on 
Sept.  12,  1910.  The  birth-weight  was  five  pounds  and  twelve  ounces  and  the 
infant  was  apparently  normal.     The  family  history  was  unimportant. 

During  the  first  seven  days  the  baby  gained  weight  and  was  apparently  healthy. 
On  the  eighth  day  the  infant  refused  to  take  the  breast  and  was  fed  from  a  spoon. 
On  the  day  following,  while  being  fed,  the  baby  suddenly  became  extremely 
cyanotic.  The  pulse  was  feeble  and  too  rapid  to  be  counted.  Death  ensued  within 
fifteen  minutes. 

On  post-mortem  examination  the  heart  was  found  congested  and  both  auricles 
were  filled  with  dark,  fluid  blood.  The  lungs  were  hyperemic  and  showed  scattered 
areas  of  atelectasis.  Beneath  the  capsule  of  the  liver  there  were  three  or  four 
ecchymoses  2  to  3  cm.  in  diameter,  and  small  hemorrhages  were  present  through- 
out the  liver  substance.     The  whole  organ  was  extremely  congested. 

The  kidneys  were  very  hyperemic.  The  brain,  spleen,  pancreas,  suprarenals 
and  thymus  were  anemic,  but  were  otherwise  normal. 

The  blood  throughout  the  body  was  dark  and  showed  no  evidence  of  coagula- 
tion. 

Sections  of  the  liver  were  stained  by  the  Levaditi  method  but  no  spirochetes 
could  be  found. 

Case  9. — A  male  infant,  born  at  the  Samaritan  Hospital  June  9,  1910.  The 
birth-weight  was  ten  pounds. 

Xothing  abnormal  was  noted  until  the  seventh  day,  at  which  time  the  baby 
nursed  poorly  and  vomited  several  feedings.  The  vomiting  continued,  the  stools 
were  green  and  loose,  and  the  temperature  ranged  from  99  to  106  F.  Physical 
examination  disclosed  nothing  abnormal.  On  the  twelfth  day  the  urine  was 
slightly  blood-stained. 

The  infant  died  on  the  thirteenth  day  without  showing  any  definite  signs 
beyond  those  already  noted. 

At  the  post-mortem  examination  the  mucous  membrane  of  the  intestines  was 
moderately  congested.  With  the  exception  of  the  right  kidney  and  suprarenal 
gland  the  remaining  organs  showed  nothing  of  importance. 

The  right  kidney  and  suprarenal  were  three  times  the  normal  size.  The  supra- 
renal was  practically  converted  into  a  blood-cyst  by  parenchymatovis  hemorrhage. 
The  pelvis  of  the  kidney  was  filled  with  blood  and  the  parenchyma  was  greatly 
distended  by  multiple  hemorrhages. 
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INFLAMMATORY    CHANGES    IN    THE    APPENDIX    DURING 
EARLY    INFANCY* 

GEORGE  M.  SMITH,  M.D. 

ST.    LOUIS 

The  following  report  of  an  investigation  of  inflammatory  changes 
in  the  appendix  during  early  infancy  is  made  from  the  autopsy  findings 
in  200  consecutive  cases  at  the  New  York  Foundling  Hospital,  from 
January  to  September,  1910.  The  patients  selected  were  the  youngest 
possible,  and  comparatively  few  exceeded  three  months  in  age. 

Ribbert^  found  that  obliterative  changes  in  the  appendix,  regarded 
by  him  as  a  process  of  physiologic  involution,  occurred  during  the  first 
decade  in  4  per  cent,  of  cases.  MacCarty,-  in  an  extensive  study  of  the 
material  of  the  Rochester,  Minn.,  clinic,  found  that  partial  obliteration 
of  the  lumen  of  the  appendix  might  be  present  as  early  as  the  fifth  3'ear, 
and  complete  obliteration  was  seen  as  early  as  the  tenth  year.  He  esti- 
mates that  the  average  time  necessary  for  complete  obliteration  of  the 
lumen  of  the  appendix  is  approximately  four  years,  and  believes  that 
pathologic  processes  must  determine  these  rapid  changes. 

It  has  long  been  known  that  the  frequency  of  appendicitis,  seen  clin- 
ically, increases  from  infancy  through  the  years  of  childhood  to  puberty. 
Deaver^  has  found  that  the  frequency  of  appendicitis  occurring  during 
the  first  five  years  of  life  is  about  8  per  cent.  A  good  many  cases  of 
appendicitis  occurring  during  infancy  are  now  on  record,  and  these  are 
reported  most  frequently  in  infants  during  the  latter  months  of  the  first 
year  or  during  the  second  year.  A  few  rarer  instances  of  appendicitis 
are  reported  as  occurring  as  early  as  the  fifth  or  sixth  week.  Gastro- 
intestinal S}Tnptoms  of  varying  severity  have  frequently  preceded  these 
attacks.  Deiss,*  in  1908,  reported  a  case  of  appendicitis  with  peritonitis 
in  a  child  of  two  weeks.  The  lesion  was  found  at  autopsy,  the  child 
exhibiting  clinically  acute  gastro-intestinal  symptoms  for  eight  days 
preceding  its  death. 

The  clinical  course  in  the  hospital  of  these  infants  dying  early  of 
malnutrition  offers  but  little  of  note.  A  few  had  been  born  in  the  hos- 
pital in  the  obstetrical  service,  and  then  transferred  to  the  children's 
ward.     In  great  part  they  had  been  admitted  to  the  institution  several 


*  From  the  Department  of  Patholoary  of  Washington  University, 

1.  Ribbert:  Virchow's  Arch.  f.  path.  Anat.,  cxxxii,  66. 
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4.  Deiss:  Basle  Dissertations,  1908,  p.  63. 
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days  after  birth,  many  coming  from  the  city  maternity  hospitals.  Some 
had  been  breast-fed,  but  the  majority  had  been  artificially  fed  from  the 
start.  Breast  feeding,  but  more  often  artificial  feeding  with  some  modi- 
fication of  milk,  was  continued  after  the  child  entered  the  hospital  serv- 
ice. On  admission  these  children  were  in  a  weak,  anemic,  often  emaciated 
condition,  with  all  the  chief  symptoms  referable  to  the  gastro-intestinal 
tract.  Temporary  improvement  was  at  times  seen,  but  the  usual  course 
was  a  progressive  loss  of  weight,  with  increasing  intestinal  disturbance, 
death  occurring  quickly  in  this  state  of  malnutrition. 

It  is  well  known  that  infants  dying  with  severe  gastro-intestinal 
symptoms  will  often,  at  autopsA^  show  only  slight  anatomic  changes. 
E.  FischP  has  recently  reviewed  these  histologic  changes  of  the  gastro- 
intestinal tract  in  acute  and  chronic  diseases  of  malnutrition.  The  stom- 
ach is  found  practically  normal.  At  times  the  cells  in  the  glands  of  the 
stomach  undergo  a  peculiar  swelling  suggesting  a  coagulation  necrosis. 
Fischl  has  found  h}^ertropliic  changes  in  the  crypts  of  Lieberldihn  with, 
occasional  formation  of  small  cysts.  In  the  m.ore  acute  cases,  the  hyper- 
emia of  the  small  intestine  in  different  areas  is  very  marked,  and  small 
hemorrhages  occur  in  the  mucosa.  Xear  the  hemorrhages  superficial 
necrosis  of  the  epithelium  is  often  found.  Fischl  has  pointed  out  that 
at  times  the  epithelium  appears  swollen,  with  poorly  staining  nuclei, 
suggesting  an  effect  which  a  poison  might  produce  when  acting  on  the 
cells.  The  follicles  of  the  large  intestine  are  frequently  prominent  and 
surrounded  by  a  zone  of  hyperemia.  In  the  region  of  the  follicles  small 
ulcers  ma}'  appear  and  these  are  usually  of  superficial  character.  Peyer's 
patches  are  but  little  involved.  A  well-marked  hyperemia  and  a  hA'per- 
plasia  of  the  mesenteric  lymph-nodes  has  been  noted. 

A  belief  that  the  appendix  might  offer  a  point  of  least  resistance  to 
infection  of  the  gastro-intestinal  tract,  and  the  hope  of  finding  some  etio- 
logic  factor  explaining  the  peritoneal  exudate  found  to  be  present  occa- 
sionally in  such  young  infants  at  death,  led  to  a  systematic  histologic 
examination  of  a  series  of  appendices.  The  material  was  obtained  soon 
after  death,  the  time  varying  from  a  few  minutes  to  twent5'-four  hours. 
The  appendix  and  a  part  of  the  wall  of  the  cecal  region  in  each  case  were 
preserved  in  formaldehyd  solution  and  the  sections  cut  in  paraffin. 

Among  200  appendices  examined,  fifteen  showed  inflammatory 
changes  of  varying  intensity.    A  brief  report  of  these  cases -follows. 

CASE  REPORTS 

Case  1. — Autopsy  815.  R.  D.,  male  aged  1  month,  15  days;  length  of  body 
53  cm. 

Anatomic  Examination. — On  opening  the  abdomen  the  intestines  are  found  con- 
siderably distended,  injected  and  matted  together  by  thick  yellowish  pus.     The 


5.  Fischl,  R.:   In  Pfaundler  and  Schlossnian.  Disease  of  Children,  iii. 
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greatest  collections  of  purulent  matter  seems  to  be  in  tlie  lower  abdomen.  In 
places  the  adhesions  are  very  dense,  especially  in  the  region  of  the  cecum,  and 
when  this  is  lifted  from  the  posterior  parietes,  a  small  abscess  containing  thick 
green  pus  is  entered.  The  greater  part  of  the  appendix  has  been  destroyed.  A 
small  ragged  portion  of  the  base  measuring  about  .5  cm.  arises  from  the  posterior 
surface  of  the  cecum.  A  small  piece  of  necrotic  tissue  (later  identified  micro- 
scopically as  appendix  tissue)  lies  in  the  upper  part  of  abscess  cavity,  hanging 
loosely  to  the  posterior  surface  of  the  colon.  The  mucosa  of  the  large  intestine 
is  intensely  congested;  it  contains  many  small  superficial  ulcers  in  the  site  of  the 
follicles  of  the  cecal  region,  of  the  hepatic  flexure  and  of  the  sigmoid.  No  ulcer 
has  caused  perforation.  The  small  intestine  in  places  is  a  good  deal  congested, 
but  has  no  ulceration.  The  stomach,  liver,  spleen,  kidneys,  lungs  and  heart  seem 
noi'mal.  Smears  from  the  exudate  of  the  peritoneum  show  the  presence  of  pus  and 
streptococci. 

Microscopic  Examination. — A  section  has  been  taken  through  the  base  of  the 
appendix.  The  mucous  membrane  is  destroyed;  there  is  intense  infiltration  of 
muscularis  and  serosa,  with  polynuclear  leukocytes  and  lymphocytes.  A  similar 
inflammation  is  found  in  the  portion  representing  the  remains  of  the  tip  of  the 
appendix  found  in  the  abscess  cavity  adherent  to  the  colon.  Sections  through  the 
ulcers  of  the  large  intestine  show  that  these  are  small  and  superficial.  Sections 
of  the  other  viscera  are  normal.  Liver  sections  stained  for  Spirocha'te  pallida 
are  negative. 

Case  2. — Autopsy  812.  M.  0.,  female,  aged  24  days;  length  of  body  49  cm.; 
weight  5  pounds.     Autopsy  confined  to  abdomen  and  thorax. 

Anatomic  Examination. — On  opening  the  abdomen  the  intestinal  coils  are 
slightly  distended,  considerably  injected  and  loosely  glued  to  one  another  by  a 
thin,  yellowish  exudate.  This  exudate  is  greatest  in  amount  in  the  lower  abdomen, 
especially  on  the  right  side.  The  cecum  is  found  in  the  iliac  fossa  loosely  bound 
to  the  abdominal  wall  by  yellow  exudate.  The  appendix,  measuring  4.5  cm., 
hangs  over  the  pelvic  brim.  It  is  swollen  and  dark  red;  the  tip  is  almost  black 
in  color,  but  shows  no  perforation.  The  pelvic  organs  are  all  deeply  congested, 
and  the  right  tube  is  dark  red  in  color.  The  liver,  kidneys  and  spleen  are  normal 
in  size  and  form.  The  thoracic  viscera  are  apparently  normal,  save  that  the  lungs 
are  hyperemic,  especially  at  the  bases.  The  large  intestine  lias  areas  where  the 
mucous  membrane  shows  deep  congestion,  with  marked  prominence  of  the  follicles. 
On  gross  examination  no  ulcerations  are  found.  There  is  deep  congestion  of  the 
mucosa  of  the  small  intestine  in  places.  Smears  from  the  peritoneal  exudate  show 
the  presence  of  pus  cells  and  staphylococci. 

Microscopic  Examination. — The  appendix  was  sectioned  in  a  number  of  places; 
the  mucosa  of  the  tip  is  almost  entirely  destroyed.  The  muscle-coats  and  serosa 
are  edematous  and  intensely  infiltrated  with  polynuclear  leukocytes  and  lympho- 
cytes. Lymph-vessels  and  veins  are  distended  with  leukocytes.  There  is  throm- 
bosis of  a  medium  sized  artery  in  the  mesentery  close  to  the  outer  muscle-coat. 
The  tissue  nearest  the  mesentery  is  best  preserved,  while  that  opposite  the  mesen- 
teric border  is  almost  entirely  necrotic.  In  sections  made  near  the  base,  the 
inflammation  is  much  less  marked.  The  cecum  near  the  origin  of  the  appendix 
shows  the  serosa  alone  involved.  Sections  made  through  the  uterus  and  both 
Fallopian  tubes  present  a  normal  mucosa  and  muscularis,  but  the  serosa  is  very 
edematous  and  densely  infiltrated  with  inflammatory  cells.  The  other  viscera 
are  practically  normal.  Spirocharte  pallida  could  not  be  demonstrated  in  the 
liver. 

Case  3. — Autopsy  1007.     H.  J.,  male,  aged  17  days. 

Anatomic  Examination. — The  body  is  that  of  a  poorly  nourished  infant  46  cm. 
in  length.  The  skin  is  slightly  jaundiced  having  a  light  yellowish  color.  Exami- 
nation is  confined  to  abdomen  and  chest.  On  opening  the  abdomen  the  intestines 
appear  congested  and  are  bound  together  loosely  by  what  appears  to  be  a  thin 
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fibrinous  exudate,  confined  mostly  to  the  lower  rigut  side.  The  cecum  is  found 
in  the  iliac  fossa  fixed  well  forward,  close  to  the  anterior  abdominal  wall;  its 
presenting  lower  margin  is  adherent  to  the  peritoneum  covering  the  iliac  fossa  by 
flakes  of  fibrin.  The  appendix  passes  inward  and  to  the  left  over  the  psoas  down 
into  the  pelvis.  It  is  much  swollen,  deep,  dark  red,  especially  near  the  tip,  and 
is  adherent  to  the  brim  of  the  pelvis  in  its  inner  third  and  adherent  to  the 
sigmoid  in  its  outer  two-thirds,  the  sigmoid  being  a  large  loop  extending  to  the 
right  beyond  the  mid-line  of  the  body.  The  mesentery  of  the  appendix  shares  in 
these  loose  adhesions.  The  adjacent  lymph-glands  seem  moderately  swollen  and 
larger  than  the  mesenteric  glands  elsewhere. 

Examination  of  the  appendix  shows  that  it  is  5  cm.  long.  The  walls  appear 
thickened  and  the  mucous  membrane  dark  red;  the  lumen  contains  a  brownish 
red  substance.  In  the  smears  taken  from  the  peritoneal  cavity  are  pus  cells  and 
Gram-negative  bacilli  suggesting  the  colon  type.  The  mucous  membrane  of  the 
stomach,  the  lower  part  of  the  small  intestine  and  the  entire  large  intestine  are 
distinctly  congested.  The  lymph-follicles  of  the  large  intestine  are  quite  promi- 
nent and  surrounded  by  a  reddened  zone;  apparently  nowhere  is  there  ulceration 
that  can  be  appreciated  on  gross  examination.  The  gall-bladder  has  a  normal 
appearance  and  is  filled  with  thick,  dark  bile.  The  hepatic  and  common  bile  ducts 
are  patent. 

Microscopic  Examination. — The  sections  are  made  through  the  appendix  and 
the  sigmoid  at  the  point  of  maximum  adhesion.  Tho  sigmoid  appears  quite  nor- 
mal, save  that  the  serosa  is  very  edematous  and  shows  the  presence  of  many 
leukocytes  and  lymphoid  cells.  In  contrast  with  the  appearance  of  the  sigmoid, 
the  wall  of  the  appendix  is  uniformly,  in  some  places  very  densely,  infiltrated  with 
inflammatory  cells.  Sections  made  from  other  parts  of  the  intestine  and  other 
viscera  present  nothing  unusual,  save  that  the  kidneys  show  a  moderate  parenchy- 
matous degeneration. 

Case  4. — Autopsy  900.    H.  H.,  male,  aged  27  days;  length  of  body  51  cm. 

Anatomic  Examination. — The  cecum  is  in  the  iliac  fossa,  and  the  fixation  of 
the  colon  occurs  below  the  iliac  crest.  The  appendix  measures  3.5  cm.  in  length, 
and  arises  posteriorly.  The  first  part  of  the  appendix  lies  in  an  erect  position 
behind  the  cecum  and  the  ascending  colon.  As  it  meets  the  reflection  of  the 
peritoneum  from  the  colon  to  the  iliac  fossa,  a  sharp  bend  occurs  directing  the 
tip  of  the  appendix  do\\Tiward  and  inward.  The  entire  appendix  is  fixed  to  the 
cecum  and  the  iliac  fossa,  save  a  small  part  of  the  tip,  which  remains  free. 
At  the  bend  in  the  appendix  there  is  a  good  deal  of  redness  and  edema. 

Microscopic  Examination. — The  mucosa  and  the  submucosa  opposite  the  mesen- 
teric border  are  necrotic,  but  in  other  parts  are  fairly  well  preserved.  There  is 
intense  infiltration  of  the  muscularis  and  the  serosa  everywhere.  There  is  a 
thrombosis  of  one  of  the  larger  arteries  in  the  wall  of  the  appendix  near  the 
mesentery  which  has  resulted  in  partial  occlusion  of  the  vessel. 

Case  5. — Autopsy  890.     E.  C,  female,  aged  24  days;  length  of  body  50  cm. 

Anatomic  Examination. — The  cecum  is  found  in  the  iliac  fossa  and  the  prox- 
imal part  of  the  ascending  colon  is  fixed  to  the  iliac  fossa  at  a  point  below  the 
iliac  crest.  The  appendix,  4  cm.  in  length,  passes  up  and  inward,  the  distal  part 
lying  behind  the  terminal  coil  of  the  ileum.  The  appendix  looks  moderately 
swollen  and  congested,  and  is  covered  in  places  by  a  few  small  flakes  of  yellow- 
ish fibrin. 

Microscopic  Examination. — The  mucosa  is  well  preserved  and  the  lumen  con- 
tains many  pus-cells,  a  moderate  number  of  red  blood-cells  and  bacteria,.  The 
muscularis  and  serosa  are  moderately  swollen  and  show  the  presence  of  a  fair 
number  of  leukocytes  scattered  here  and  there.  The  sections  through  the  wall  of 
the  cecum  are  normal. 

Case  6. — Autopsy  1015.    V.  R.,  male,  aged  24  days;  length  of  body  48  cm. 
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Anatomic  Examination. — The  body  is  that  of  an  emaciated  infant  50.5  cm. 
long;  weight  about  4  pounds.  Examination  confined  to  abdomen  and  chest.  On 
opening  the  abdominal  cavity,  the  small  intestine  is  very  moderately  distended. 
The  cecum  is  in  the  iliac  fossa;  the  proximal  ascending  colon  is  fixed  to  the  iliac 
crest  by  a  small  mesocolon.  The  appendix  4  cm.  in  length,  passes  upward  and 
to  the  left  so  that  the  tip  lies  behind  the  terminal  coil  of  the  ileum.  It  is  bent 
on  itself  near  the  middle,  and  appears  red  and  moderately  swollen.  On  splitting 
open  the  appendix  the  walls  seem  thickened;  the  mucous  membrane  appears  dark 
red  in  color.  The  lumen  contains  a  reddish  brown  fecal  matter.  The  adjacent 
cecum  shows  also  a  congested  mucous  membrane,  but  it  has  not  as  deep  a  color 
as  the  appendix.  The  lymph-follicles  of  the  large  intestine  stand  out  prominently, 
but  without  evidence  of  ulceration.  The  small  intestine  and  the  stomach  are  of 
normal  appearance. 

Microscopic  Examination. — The  inflammatory  changes  in  the  appendix  are  of 
slight  character.  There  is  a  moderate  infiltration  with  inflammatory  cells  of  the 
muscular  coat  and  the  peritoneum,  especially  in  the  region  of  the  mesentery.  The 
cecum  is  normal. 

Case  7. — Autopsy  912.     H.  L.,  female,  aged  1  month,  5  days. 

Anatomic  Examination. — The  cecum  is  in  the  iliac  fossa  and  the  proximal  part 
of  the  ascending  colon  is  fixed  to  the  posterior  parietes,  above  the  level  of  the 
iliac  crest.  The  ascending  colon  has  no  mesentery.  The  appendix,  measuring 
4  cm.  in  length,  extends  straight  upward  behind  the  first  part  of  the  ascending 
colon,  but  is  not  adherent  to  either.  It  has  no  deflections.  It  appears  slightly 
reddened   and   swollen. 

Microsco-pic  Examination. — The  mucosa  is  well  preserved  and  shows  but  little 
change.  Submucosa,  muscularis,  and  the  serosa  are  infiltrated  with  a  consider- 
able number  of  leukocytes,  lymphocytes,  and  eosinophil  cells.  The  section  of  the 
cecum  presents  a  small  area  in  the  muscularis  with  a  similar  infiltration,  but  this 
is  not  very  extensive. 

Case  8. — Autopsy  888.  V.  Y.,  male,  aged  30  days;  length  of  body  49.5  cm.; 
weight  5  pounds. 

Anatomic  Examination. — The  cecum  is  found  in  the  iliac  fossa;  the  colon  is 
fixed  to  the  iliac  crest  without  a  mesentery.  The  appendix  arises  posteriorly 
and  lies  directlj^  behind  the  cecum  and  the  first  part  of  the  ascending  colon.  It 
measures  4.5  cm.  in  length  and  is  bent  on  itself  near  its  mid-point  so  that  the 
distal  part  lies  parallel  to  the  proximal  part.  The  entire  appendix  seems  swol- 
len and  injected  and  is  covered  with  a  fine  yellowish  exudate.  Smears  made 
from  the  exudate  contained  pus-cells,  degenerated  epithelial  cells,  a  few  strepto- 
cocci and  many  Gram-negative  bacilli.     Cultures  contained  B.  pyocyaneus. 

Microscopic  Examination. — The  mucosa  of  the  appendix  is  poorly  preserved 
because  of  autolytic  changes.  The  muscularis  and  the  serosa  are  infiltrated  with 
many  leukocytes  and  lymphocytes.  Sections  made  through  adjacent  lymph-glands 
exhibit  the  microscopic  evidence  of  acute  inflammation. 

Case  9. — Autopsy  841.    E.  P.,  female,  aged  23  aays;  length  of  body  48  cm. 

Anatomic  Examination. — The  cecum  lies  in  the  iliac  fossa.  The  appendix 
arises  from  the  cecum  in  the  usual  manner,  passing  upward  behind  the  terminal 
part  of  the  ileum.  It  has  a  sharp  bend  downward  near  its  mid-point.  It  measures 
4  cm.  and  appears  swollen;  the  tip  is  reddened  and  adherent  to  the  cecum  and 
iliac  fossa  by  a  loose,  fine,  yellowish  exudate. 

Microscopic  Examination. — The  mucosa  is  fairly  well  preserved.  The  muscle- 
coats  are  moderately  swollen  and  show  a  marked  infiltration  with  polynuclear 
leukocytes,  lymphocytes  and  eosinophils.  The  serosa,  in  which  the  vessels  are 
greatly  engorged,  has  an  infiltration  similar  to  that  of  the  muscularis.  There 
is  thrombosis  of  one  of  the  smaller  arteries  of  the  mesentery.     Sections  from  the 


304  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

wall  of  the  cecum  are  normal,  save  for  considerable  swelling  of  the  serosa,  and  in 
places  moderate  infiltration  with  polynuclear  leukocytes  and  lymphocytes. 

Case  10. — Autopsy  929.    M.  G.,  female,  aged  1  month,  3  days;  length,  50  cm. 

Anatomic  Examination. — The  cecum  is  found  in  the  iliac  fossa;  the  proximal 
colon  begins  to  be  fixed  to  the  posterior  parietes  above  the  iliac  crests  at  the 
lower  pole  of  the  right  kidney.  The  appendix  here  again  arises  posteriorly,  and 
passes  directly  upward  to  the  lower  pole  of  the  right  kidney  where  it  becomes 
bent  down  and  inward.  The  tip  alone  is  adherent,  the  adhesion  being  with  the 
posterior  parietal  peritoneum.  The  entire  appendix,  which  measures  about  5  cm., 
seems  deeply  congested,  but  especially  so  in  the  distal  portion. 

Microscopic  Examination. — The  lumen  of  the  appendix  appears  considerably 
distended.  There  is  great  hyperemia  of  all  the  blood-vessels.  Tlie  mucous  mem- 
brane contains  many  polynuclear  leukocytes,  lymphocytes  and  eosinophils,  and 
besides  has  small  hemorrhages.  The  muscle  coats  are  rather  thin.  The  serosa  is 
very  swollen  and  edematous.  Considerable  numbers  of  leukocytes  and  eosinophil 
cells  are  found  everywhere.     The  cecum  is  normal. 

Case  11. — Autopsy  1037.    J.  S.,  male,  aged  29  days;  length  of  body,  51  cm. 

Anatomic  Examination. — The  cecum  lies  in  the  iliac  fossa.  The  appendix 
arises  posteriorly;  its  proximal  part  ascends  in  close  relation  with  the  cecum 
and  the  ascending  colon.  Where  it  meets  the  reflection  of  the  peritoneum  from  the 
colon  to  the  iliac  fossa,  which  occurs  below  the  crest,  it  is  bent  on  itself  like  a 
fish-hook.     It  appears  dark  red  in  color  and  swollen,  especially  in  the  distal  part. 

Microscopic  Examination. — The  mucosa  in  the  distal  portion  of  the  appendix 
is  poorly  preserved.  The  edematous  muscularis  and  serosa  contain  many  leuko- 
cytes. Sections  from  the  proximal  part  of  the  appendix  are  practically  free  from 
inflammatory  changes.     The  cecum  is  normal. 

Case  12. — Autopsy  848.    D.  L.,  male,  aged  28  days;  length  of  body,  51  cm. 

Anatomic  Examination. — The  cecum  is  found  in  the  iliac  fossa.  The  proximal 
part  of  the  ascending  colon,  having  no  mesentery,  is  fixed  just  below  the  iliac 
crest.  The  cecum  turns  back  sharply  and  gives  rise  to  the  appendix,  which  lies 
in  an  erect  position  directly  behind  the  cecum  and  the  ascending  colon,  to  both 
of  which  it  is  closely  adherent.  The  tip  of  the  appendix  is  bent  sharply  douTiward, 
the  deflection  occurring  evidently  where  the  appendix  meets  the  line  of  fixation 
of  the  ascending  colon  to  the  iliac  fossa.  The  tip  of  the  appendix  is  slightly 
swollen,  but  very  much  reddened.    The  appendix  measures  4  cm.  in  length. 

Microscopic  Examination. — Nearly  the  entire  mucosa  and  the  submucosa 
appear  granular  and  necrotic.  A  small  wedge-shaped  segment  survives  and  is 
bounded  by  a  necrotic  margin  on  each  side.  This  small  area  exhibits  marked 
hyperemia,  and  contains  some  extravasation  of  red-blood-cells.  The  muscular 
coat  and  the  serosa  are  intensely  infiltrated  with  inflammatory  cells.  This  section 
suggests  an  infarction  with  a  marked  secondary  inflammation.  The  cecum  is 
normal. 

Ca.se  13. — Autopsy  937.  D.  E.,  female,  aged  13  days;  length  of  body  47  cm.; 
weight  4%  pounds. 

Anatomic  Examination. — The  cecum  is  in  the  iliac  fossa,  well  anteriorly,  near 
the  abdominal  wall.  The  ascending  colon  is  fixed  in  the  iliac  fossa  by  a  short 
mesentery.  The  proximal  part  of  the  appendix  passes  over  the  psoas  muscle;  the 
distal  portion  lies  over  the  brim  in  the  pelvis.  There  are  no  adhesions,  but  a 
small  amount  of  fibrin  covers  a  slightly  swollen  and  reddened  surface.  On  open- 
ing the  appendix,  the  mucous  membrane  appears  of  a  red  color,  and  the  lumen 
contains  a  small  amount  of  yellow  fecal  matter. 

Microscopic  Examination. — Small  areas  of  hemorrhage  are  found  in  the 
mucosa,  which  is  very  hyperemic.  The  vessels  of  the  mesentery  are  distended  with 
blood.  In  one  artery  are  many  leukocytes  lying  in  close  contact  with  the  intima. 
The  mesentery  and  the  serosa  contain  a  considerable  number  of  leukocytes  and 


GEORGE     M.     SMITH  305 

lymphocytes.  The  muscularis  is  very  thin  aiul  shows  only  a  few  inflammatory 
cells.     Sections  of  the  cecum  are  normal. 

Case  14. — Autopsy  953.     M.  K.,  aged  27  days;   length  of  hody  50  cm. 

Anatomic  Examination. — The  cecum  is  undescended  and  lies  above  the  crest 
of  the  ilium,  fixed  there  by  irregular  adliesions  to  the  posterior  parietes  and  to 
the  lower  pole  of  the  right  kidney.  The  appendix  lies  behind  the  cecum  and  the 
ascending  colon  and  is  embedded  in  the  adhesions  as  far  as  the  tip,  which  still 
remains  free.  The  tip  of  tlie  appendix  touches  the  under  surface  of  the  liver  and 
is  deflected  outward  at  an  angle  of  about  sixty  degrees.  On  gross  examination  no 
pathologic  changes  are  apparent. 

Microscopic  Examination. — A  small  thrombus  in  an  artery  with  partial  occlu- 
sion of  the  lumen  occurs  in  the  outer  part  of  the  muscularis.  Inflammatory  cells 
in  considerable  numbers  are  scattered  here  and  there  throughout  the  section. 
Sections  of  the  cecum  are  normal. 

Case  15. — Autopsy  989.  M.  B.,  aged  1  month  and  22  days;  length  of  body 
52  cm. 

Anatomic  Examination. — The  cecum  is  undescended  and  lies  above  the  iliac 
crest  below  the  liver.  The  appendix  hangs  vertically  downward  and  measures  4 
cm.  The  mesentery  of  the  appendix  is  formed  by  the  anterior  vascular  fold 
instead  of  the  posterior.  The  tip  of  the  appendix  is  congested,  but  the  base  has 
a  normal  color. 

Microscopic  Examination. — The  tip  of  the  appendix  has  a  good  deal  of  infil- 
tration of  its  wall  with  polynuclear  leukocytes  and  lymphocytes.  In  contrast 
with  this,  the  sections  made  through  the  base  exhibit  merely  mild  inflammatory 
changes. 

In  the  cases  above  reported,  inflammatory  changes  occurred  in  the 
male  seven  times,  in  the  female  eight  times.  The  two  youngest  infants 
were  13  days  and  17  days  old,  respectively.  In  nine  instances,  the  age 
ranged  between  20  and  30  days.  Four  cases  were  between  a  month  and 
two  months  old. 

A  reference  is  made  in  each  protocol  to  the  anatomic  relations  of  the 
cecum  and  the  appendix.  In  two  instances  (Cases  14  and  15)  the  cecum 
was  still  in  an  incompletely  descended  position,  lying  between  the  iliac 
crest  and  the  liver ;  but  in  the  remainder  of  the  cases  the  cecum  occupied 
its  usual  position  in  the  iliac  fossa.  Three  times  the  distal  part  of  the 
appendix  was  found  hanging  over  the  pelvic  brim,  and  in  such  instances 
the  distal  part  gave  the  evidence  of  severe  inflammation.  In  eight  cases 
the  appendix  occupied  a  position  directly  behind  the  cecum  and  proximal 
part  of  the  ascending  colon.  It  is  in  this  position  of  the  appendix  that 
in  infants  sharp  angulation  frequently  occurs.  The  cause  apparently  is 
found  in  the  relatively  small  retrocolic  compartment  at  the  time  of  birth, 
to  which  a  relatively  large  appendix  accommodates  itself.  Thus,  the 
appendix  passing  upward  directly  behind  the  cecum  and  colon,  may  be 
bent  sharply  downward  by  the  upper  limit  of  the  retrocolic  space  formed 
by  the  reflection  of  the  peritoneum  from  the  ascending  colon  to  the  iliac 
fossa  or  posterior  parietes.  Under  normal  conditions,  even,  fusion  of  the 
appendix  with  the  cecum,  ascending  colon,  posterior  parietal  peritoneum 
or  iliac  fossa  is  frequently  found.     There  may  result  from  these  condi- 
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tions  not  only  a  permanent  fixation  of  the  sharply  bent  appendix,  but  also 
changes  in  the  form  of  the  mesentery  of  the  appendix,  possibly  causing 
circulatory  disturbances.  In  the  majority  of  the  cases  reported  above, 
inflammation  occurred  when  tlie  appendix  was  found  sharply  bent  on 
itself,  lying  in  close  relation  with  the  cecum  and  colon;  and  in  several 
instances  the  inflammation  was  more  marked  at  the  site  of  angulation 
than  in  other  parts  of  the  appendix.  In  three  cases,  the  proximal  part  of 
the  appendix  passed  upward,  inward  and  to  the  left,  so  that  the  distal 
part  lay  curled  behind  the  mesentery  of  the  terminal  coil  of  the  ileum. 
The  last  described  position  of  the  appendix  is  that  most  frequently  found 
in  infants,  as  it  formed  50  per  cent,  of  all  cases  in  1,050  autopsies  in 
infants  studied  by  me.  It  is  of  interest  to  note  that  although  the  majority 
of  inflammatory  changes  were  found  in  appendices  lying  erect  directly 
behind  the  cecum  and  colon,  this  variation  in  position  of  the  appendix  in 
the  infant  was  found  in  only  about  25  per  cent,  of  all  infants.  Sharp 
angulation  of  the  appendix  leading  to  obstruction  of  the  lumen,  causing 
retention  of  contents  in  the  distal  portion  of  the  appendix,  may  be 
regarded  as  a  factor  influencing  the  inflammatory  changes.  Heile^  has 
studied  the  very  rapid  destruction  of  the  epithelium  and  other  elements 
of  the  intestinal  wall  experimentally,  and  believes  that  these  changes  are 
due  to  bacterial  toxins  and  other  chemical  poisons  elaborated  in  the 
decomposition  of  fecal  matter  which  takes  place  when  obstruction  of  the 
lumen  has  been  produced. 

The  peritoneal  exudate  found  in  seven  of  the  cases  varied  considerably 
in  amount  and  character.  With  slight  inflammatory  changes  in  the 
appendix,  a  light  yellowish  exudate  covered  the  reddened  surface  of  the 
appendix  and  glued  it  to  the  adjacent  peritoneum.  In  the  severer  cases, 
the  picture  did  not  differ  from  that  seen  in  the  adult  when  a  spreading 
peritonitis  occurs.  The  smears  and  cultures  made  from  the  exudate 
showed  in  one  case  staphylococci,  in  a  second  streptococci,  and  in  a  third 
there  were  bacilli  of  the  colon  type.  In  one  instance,  the  cultures  were 
rapidly  overgrown  with  Bacillus  pyocyaneus.  1  have  found  a  similar 
peritoneal  exudate  five  times  in  800  previous  autopsies  in  infants.  No 
histologic  examination  had  been  made  of  the  appendix  in  these  instances. 

The  gross  appearance  of  the  appendix  in  all  cases  save  one,  gave  evi- 
dence of  considerable  swelling,  and  of  redness  that  varied  from  a  pinkish 
color  in  mild  cases  occurring  merely  at  the  point  of  maximum  inflamma- 
tion, to  the  dark  reddish  brown  color  seen  in  the  severer  forms  of  inflam- 
mation associated  with  the  peritonitis.  The  mucous  membrane  in  mild 
cases  looked  hyperemic,  and  occasional  small  reddish  petechial  spots  were 
found.  In  severe  instances  the  inner  surface  appeared  dark  red  and 
the  lumen  was  filled  with  a  reddish-brown  necrotic  material.  Fecal 
material  was  found  not  infrequently  in  these  appendices,  but  apparently 

6.  Heile:  Mit.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  xxii,  Part  1. 
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not  in  the  firm  masses  so  commonly  seen  as  enteroliths  in  inflamed 
appendices  in  older  children  and  in  the  adult.  No  parasites  were  found 
in  the  lumen  on  gross  or  microscopic  inspection  of  the  contents  of  the 
appendix. 

The  histologic  changes  have  considerable  interest  and  are  of  as 
advanced  nature  as  those  often  seen  in  adult  inflammatory  conditions, 
when  the  process  is  of  an  acute  suppurative  character.  Aschoff^  a  short 
time  ago,  and  Obendorfer^  still  more  recently,  have  reviewed  the  histology 
of  the  appendix  in  the  new-born  and  in  infancy.  Aschoff  finds  that  the 
lymphatic  tissue  in  the  mucosa  and  in  the  submucosa  is  relatively  poorly 
developed  at  the  time  of  birth.  A  rapid  increase  in  the  lymphatic  ele- 
ments occurs  soon  after  birth  and  continues  steadily  until  the  latter  years 
of  childhood,  when  a  decrease  of  lymphatic  tissue  gradually  takes  place. 
He  shows  that  lymphocytes,  "larger  lymphoblastic"  cells,  mast  cells  and 
eosinophils  are  present  at  the  time  of  birth,  but  that  plasma  cells  make 
their  appearance  only  after  birth.  The  surface  epithelium  at  first  con- 
sists almost  entirely  of  goblet  cells,  but  these  decrease  in  number  very 
soon  after  birth.  The  muscle  coats  in  the  appendix  of  the  new-born  are 
thin  and  at  times  show  some  irregularities  in  the  density  of  the  muscle 
bundles.  With  the  general  increase  of  the  lymphatic  tissue  in  the  mucosa 
and  in  the  submucosa,  groups  of  lymphocytes  are  frequently  found  here 
and  there  in  the  muscularis  and  serosa  and  produce  an  appearance  which 
may  simulate  inflammation.  Aschoff  finally  points  out  that  the  folds  in 
the  mucous  membrane  in  the  infant's  appendix  are  not  as  distinct  as  in 
later  life;  the  presence  of  the  folds,  he  thinks,  is  of  importance  in  the 
genesis  of  inflammation. 

The  earliest  changes  with  inflammation  of  the  appendix  are  diflBcult 
to  recognize  even  in  the  adult,  and  could  not  always  be  satisfactorily 
studied  in  this  series  of  autopsies.  Autolytic  changes  were  so  rapid  in 
onset,  that  even  in  several  cases  in  which  the  autopsy  was  done  immedi- 
ately after  death,  with  the  body  warm,  autolysis  had  begun  in  the  appen- 
dix, although  the  mucosa  was  well  preserved  in  other  parts  of  the  intes- 
tine. Even  in  cases  of  mild  inflammation,  the  hyperemia  is  very  striking. 
Areas  of  extravasation  of  red  blood-cells  occur  frequently  in  the  mucosa. 
The  occurrence  of  pigment  has  not  infrequently  been  described  even  in 
the  infant  appendix.  Hyperemia  and  small  hemorrhages  were  naturally 
most  marked  in  instances  in  which  thrombosis  was  found  in  some  of  the 
arteries  in  either  the  wall  of  the  appendix  or  the  mesentery.  When  throm- 
bosis was  present,  the  mucosa  and  submucosa  in  places  histologically 
suggested  the  picture  of  infarction  with  a  secondary  infiltration  of  the 
wall  of  the  appendix  with  inflammatory  cells.     Thrombosis  of  blood- 

7.  AschoflF:   Die  Wurmfortsatz  Entziindung,  1908,  p.  8. 

8.  Obendorfer:  Ergebn.  d.  Allg.  Path.  u.  path.  Anat.,  1909,  xiii,  1,  p.  553. 
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vessels  elsewhere  in  the  bod}'  has  been  observed  at  times  in  marantic 
infants;  such  a  condition  of  the  renal  vessels  is  not  uncommon.  The 
condition  of  thrombosis  in  the  appendices  of  these  infants,  as  in  the  adult 
appendicitis,  is  probably  the  result  of  the  blood-vessels  of  the  appendix 
sharing  in  the  adjacent  inflammation.  The  inflammator}'  changes  that 
are  obvious,  occur  chiefly  in  the  muscularis  and  serosa.  The  presence  of 
polynuclear  leukocytes,  lymphocytes,  and  occasionally  eosiniphils,  in  a 
moderately  edematous  muscularis  and  in  the  strikingly  edematous  serosa, 
is  the  usual  microscopic  finding.  The  changes  near  the  mesentery  are 
perhaps  most  marked.  The  lymph-vessels  are  greatly  distended  with 
leukocytes  and  lymphocytes.  The  blood-vessels  are  greatly  engorged  and 
show  the  presence  of  many  leukocytes  and  lymphocytes  close  to  the  intiraa, 
and  in  some  cases  actual  thrombi.  Sections  of  adjacent  lymph-glands 
made  in  several  cases,  gave  the  usual  microscopic  evidence  of  acute  inflam- 
mation. 

It  is  of  interest  to  note  that  the  sections  of  the  wall  of  the  cecum  or 
ascending  colon  made  near  the  origin  of  the  appendix,  in  only  two 
instance  in  200  cases  showed  inflammatory  changes  involving  the  intes- 
tinal wall.  In  both  the  cases  the  appendix  was  the  site  of  inflammation. 
H3'peremia  and  hemorrhages  into  the  mucosa  occur  not  infrequently  in 
these  sections  of  the  intestinal  wall  and  at  times  small  superficial  necro- 
ses.   In  one  case  necrosis  was  seen  in  a  honph-follicle. 

A  hematogenous  origin  of  appendix  inflammation  in  such  young 
infants  is  not  probable.  The  early  histologic  picture  in  such  infection  in 
the  adult  appendix,  according  to  Kretz,^  consists  of  small  bacterial  emboli 
seen  in  the  capillaries  of  the  lymph-follicles,  together  with  small  adjacent 
hemorrhagic  exudates.  Such  lesions  could  not  be  demonstrated  in  the 
appendices  described  above. 

Congenital  syphilis  was  not  found  as  an  associated  lesion  in  any  of 
the  fifteen  infants.  In  two  infants  in  whom  congenital  syphilis  was 
believed  to  be  a  possible  condition,  based  on  the  history  obtained,  the 
histologic  findings  in  the  viscera  were  entirely  negative,  and  the  Spiro- 
chceta  pallida  could  not  be  demonstrated  in  the  liver. 

The  extension  of  inflammation  through  a  possible  infection  of  the 
genital  tract,  as  in  Case  2,  could  be  excluded  by  the  microscopic  findings. 
The  serosa  of  the  uterus  and  that  of  both  tubes  appeared  intensely 
inflamed,  while  the  muscularis  and  the  mucosa  were  quite  normal. 

The  cause  of  the  infiammation  must  be  sought  for  in  the  intestinal 
tract.  In  all  probability  the  inflammatory  changes  in  the  appendices  of 
young  infants  d}dng  from  malnutrition  may  be  construed  as  a  final  infec- 
tion of  the  appendix  occurring  in  the  later  stages  of  a  general  infection  of 
the  gastro-intestinal  tract. 


9.  Kretz:  Verhandl.  d.  deutsch.  path.  Gesellsch.,  1910,  p.  147. 
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SUMMARY 

1.  Among  200  infants  dying  with  gastro-intestinal  symptoms  and 
malnutrition,  iifteen  gave  evidence  at  autopsy  of  inflammatory  changes 
in  the  appendix. 

2.  The  lesion  occurred  in  infants  whose  ages  ranged  between  13  days 
and  2  months. 

3.  Peritoneal  exudate  was  present  in  seven  cases. 

4.  Thrombosis  of  the  arteries  occurred  in  the  appendix  and  in  the 
mesentery  of  the  appendix  in  several  instances. 

5.  The  anatomic  position  of  the  appendix  was  found  to  influence  the 
inflammatory  changes. 

6.  The  inflammatory  changes  in  the  appendices  of  young  infants 
dying  with  symptoms  of  malnutrition  occur  probably  as  a  result  of  a  final 
infection  of  the  appendices  in  the  later  stages  of  a  general  infection  of 
the  gastro-intestinal  tract. 

In  concluding,  I  wish  to  express  my  obligations  to  Dr.  John  Howland 
for  the  privilege  of  performing  the  autopsies  during  his  service  as  pathol- 
ogist of  the  Foundling  Hospital ;  and  also  to  Dr.  Eugene  L.  Opie,  under 
whose  direction  the  work  was  carried  out. 
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Continuous  Function  of  the  Mammary  Glands 

{Moriz  Schein:  Wien.  klin.  Wchnschr.,  Sept.  22,  1910,  xxiii,  No.  38,  p.  1337) 
Schein  believes  that  the  mammary  gland  produces  an  internal  secretion,  of 
which  we  have  had  up  to  this  time  no  knowledge;  the  function  of  the  mammary 
glands  is  not  periodic,  but  continuous.  In  those  periods  when  milk  or  colostrum 
is  not  secreted,  he  believes  that  a  varying  quantity  of  an  internal  secretion  is 
being  produced  insensibly.  Maubice  Ostheimeb. 


BACTERIOLOGY  AND  PATHOLOGY 

The  Incubation  Period  of  Serum  Disease 

(F.  Hamburger  and  R.  Pollak:  Wien.  klin.  Wchnschr.,  August  11,  1910,  xxiii,  No. 

32,  p.  1161) 
This  forms  the  third  communication  made  by  the  authors  on  this  subject. 
After  giving  details  of  their  experimental  investigations,  they  conclude  that  there 
exists  already,  even  during  the  incubation  period  of  serum  disease,  a  specific 
oversensitiveness  to  serum;  and  that  this  does  not  appear  suddenly,  but  increases 
gradually  in  its  intensity.  Maurice  Ostheimeb. 


Hemagglutinin  Reaction  in  Serum  Disease 

{Felix  Bauer:  Mihichen.  med.  Wchnschr.,  .Jan.  10,  1911,  No.  2) 
Bauer  tried  to  get  a  serum  reaction  which  would  be  specific  for  serum  disease. 
Such  a  reaction  must  be  present  in  every  case  of  serum  disease  and  must  also 
be  present  after  any  injection  of  serum  without  any  signs  of  serum  disease.  He 
found  that  after  any  injection  of  horse  serum  there  is  a  production  of  agglutinins 
in  the  blood.  The  technic  is  simple,  being  like  that  of  the  Widal  reaction,  except 
that  washed  horses'  red  blood-cells  are  used  instead  of  typhoid  bacilli.  Complete 
agglutination  occurs  in  dilutions  of  1  to  200,  or  more,  in  pronounced  cases  of 
serum  disease.  This  reaction  would  be  of  use  in  making  a  differential  diagnosis 
of  the  skin  condition  in  serum  disease  and  the  exanthemata. 

Herman  Schwarz. 

Influence  of  the  Components  of  Breast-Milk  on  the  Intestinal  Flora  of  Sucklings 
{H.  Bahrdt  and  A.  H.  Beifeld:  Jahrb.  f.  Einderh.,  Ixxii,  Supplementary  No.  11) 
The  authors,  after  reviewing  the  literature  on  B.  bifidus  and  the  intestinal 
flora  of  infants,  report  the  results  of  microscopic  examinations  of  stools  of  infants 
fed  on  various  modifications  of  breast-milk,  by  which  the  influence  of  each  con- 
stituent— fat,  proteid,  sugar,  and  salts — by  its  presence  or  absence,  could  be 
observed  on  B.  bifidus  of  Tissier,  present  in  the  normal  stool  of  the  breast-fed 
infant,  to  the  practical  exclusion  of  all  other  organisms.  Both  centrifugalized 
human-milk,  and  breast-milk  to  which  human-milk  cream  had  been  added  produced 
stools  in  which  the  microscopic  picture  was  identical  with  that  of  the  breast-fed 
infant.  This  indicated  that  the  fat  played  a  minor  role  in  determining  the 
presence  of  B.  bifidus  in  the  stool.  A  suspension  of  human  milk-curd  in  water, 
however,  caused  a  disappearance  of  the  B.  bifidus  flora,  which  was  replaced  by 
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the  mixed — Gram-positive  and  negative — flora  seen  usually  when  cow's-milk  mix- 
tures are  given.  The  whey,  on  the  other  hand,  caused  the  reappearance  of  the 
bifidus  flora,  the  same  microscopic  picture  persisting  after  feeding  a  suspension  of 
curd  in  a  whey  diluted  with  an  equal  part  of  water.  The  curd  suspended  in  a 
still  more  dilute  whej' — three-fourths  water — again  permitted  a  large  number  of 
Gram-negative  organisms  to  make  their  appearance.  Suspensions  of  human  as 
well  as  of  cow's-milk  curd  in  a  6  per  cent,  lactose  solution  gave  a  typical  breast 
milk  stool,  with  the  corresponding  bifidus  flora.  The  conclusion  is  drawn  that 
lactose  is  that  constituent  of  human  milk  which  is  responsible  for  the  exclusive 
presence  of  B.  bifidus  in  the  stools  of  me  breast-fed  infant.  This  is  due  to  the 
fact  that  the  relatively  large  quantity  of  this  sugar,  as  against  the  slight  amount 
of  proteid,  favors  the  normal  fermentative  process  in  the  small  intestine,  the 
acid  products  of  which  (i.  e.  lactic  acid)  inhibit  the  growth  of  Gram-negative 
putrefactive  bacteria,  such  as  B.  coli,  which  would  flourish  were  the  proportion 
of  carbohydrate  and  proteid  reversed.  The  Gram-positive  bacteria  such  as  B. 
bifidus  and  B.  aci-dophylus  are  not  checked  in  growth  by  the  acid  medium. 

G.  L.  Meigs. 


METABOLISM  AND  NUTRITION 

Cretinism  Among  Jews 

(Arnold  Flinker:  Wien.  klin.  Wchnschr.,  Dec.  29,  1910,  xxiii,  No.  52,  p.  1871) 
Flinker  found  fourteen  cases  of,  apparently,  endemic  cretinism  in  Wiznitz, 
occurring  among  the  Jews  of  tlie  vicinity.  He  describes  four  of  the  patients  in 
detail,  with  photographs.  At  the  same  time  several  cases  were  also  found  among 
others  living  in  the  neighborhood.  While  endemic  goiters  appeared  in  the  first 
generation  of  settlers,  cretinism  was  found  in  the  second  generation.  No  other 
children  in  the  families  of  these  children  developed  the  disease,  even  though  they 
lived  and  slept  with  the  cretins  all  their  lives.  Flinker  concludes  that  cretinism 
cannot,  therefore,  be  contagious.  Maubice  Ostheimer. 


Nitrogen  and  Sulphur  Metabolism  in  Rachitic  Dwarfism 

(Herman  Schwarz:  Jahrb.  f.  Einderh.,  1910,  Ixxii,  Series  3,  xxii.  No.  5) 
In  the  normal  metabolism  of  a  5-year-old  child,  seventy  calories  per  kilo  weight 
was  enough  to  cause  an  increase  in  weight  in  the  seven-day  experiment.  In  the 
first  case  of  rachitic  dwarfism,  ninety-four  calories  per  kilo,  in  the  second  case, 
ninety-four  calories  per  kilo,  and  in  the  third  case  eighty-three  calories  was  suf- 
ficient to  keep  them  in  nitrogen  equilibrium  and  slightly  increase  their  weight. 
The  nitrogen  resorption  was  90  per  cent,  in  the  normal  case,  93  and  96  in  cases 
2  and  3,  and  only  80  per  cent,  in  case  1.  The  total  nitrogen  excretion  in  the 
urine  in  the  normal  case  was  74  per  cent.,  72  per  cent  in  case  1,  78  per  cent,  in 
case  2,  and  81  per  cent,  in  case  3.  During  a  period  of  fever  in  case  2,  the 
nitrogen  excretion  was  increased.  The  ammonia  nitrogen  coefficient  was  about  the 
same  in  all  cases.  During  an  attack  of  urticaria  in  case  1  the  ammonia  excretion 
was  slightly  increased,  and  during  the  fever  attack  of  case  2  it  was  greatly 
increased.  Uric  acid  nitrogen  in  the  normal  case  was  about  83  mg.  per  day, 
less  in  cases  1  and  2,  and  much  less  in  case  3.  The  creatinin  nitrogen  excretion 
in  the  normal  child  was  about  150  mg.  The  creatinin  nitrogen  coefficient  was 
about  6.8.  In  cases  1  and  2  the  creatinin  was  distinctly  diminished,  the  coefficients 
being  5.9  and  2.4.  This  decrease  might  be  due  to  a  diseased  condition  of  the 
liver.  Creatin  was  not  present  in  the  normal  case.  In  cases  1  and  2  the  amount 
of  creatin  was  often  as  much,  if  not  greaer  than,  the  creatinin.  This  might  be 
due,  first,  to  a  diseased  condition  of  the  liver  (Mellanby),  and  second,  to  the  con- 
dition of  the  musculature  in  these  cases  of  rickets  (Hagenbach-Burchardt  and 
Bing) .    In  case  3,  in  which  the  liver  was  normal  in  size  and  the  child's  locomotion 
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normal,  there  was  no  creatin  excreted.  The  sulphur  metabolism  showed  a  resorp- 
tion of  92.2  per  cent,  in  the  normal  case,  76  per  cent,  in  case  1,  and  83  per  cent, 
in  case  2.  The  retention  was  31  per  cent,  in  the  normal  case,  30  per  cent,  in  case 
1,  and  26  per  cent,  in  case  2.  The  total  sulphur  excreted  in  the  urine  was  61 
per  cent,  of  the  intake  in  the  normal  case,  55  per  cent.,  54  per  cent,  and  54  per 
cent,  in  cases  1,  2,  and  3,  respectively.  The  amount  of  sulphur  in  the  feces  was 
7.8  per  cent,  of  the  intake  in  the  normal  case,  23  and  17  per  cent,  respectively  in 
cases  1  and  2.  Herman  Schwabz. 


Two  Methods  of  Obtaining  Human  Milk  for  Hospital  Use 

{Fritz  B.  Talbot:  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  304) 

The  author  describes  the  methods  used  to  procure  breast-milk  at  the  Massa- 
chusetts Infant  Asylum  and  the  Boston  Floating  Hospital.  At  the  former  institu- 
tion there  are  resident  wet  nurses,  obtained  from  lying-in  hospitals  and  other 
charitable  institutions.  These  women  take  entire  care  of  their  own  babies  and 
do  some  light  work.  The  milk  of  these  wet  nurses  is  used  in  two  ways:  (1)  The 
milk  is  drawn  with  breast  pumps  for  the  very  weak  and  delicate  babies;  (2)  the 
stronger  babies  are  put  on  the  breast.  The  women  are  paid  according  to  the 
amount  of  milk  they  supply,  at  the  rate  of  two  cents  an  ounce  for  "draAvn  milk" 
and  one  cent  an  ounce  for  nursed  breast  milk,  up  to  a  limit  of  sixteen  dollars  a 
month.  Each  woman  gives  about  one  quart  daily.  The  average  duration  of  resi- 
dence in  the  hospital  is  six  to  eight  months. 

At  the  Boston  Floating  Hospital  breast-milk  was  obtained  by  a  trained  nurse 
from  nursing  women  in  the  tenement  district  who  had  a  superabundance  of  milk. 
Mothers  willing  to  supply  milk  were  examined  by  one  of  the  physicians  of  the 
hospital  for  signs  of  tuberculosis  or  syphilis.  Each  woman's  family  physician 
was  then  required  to  sign  a  card  stating  that  in  his  opinion  it  would  do  no  harm 
for  the  woman  to  supply  this  milk.  The  women  were  paid  at  the  rate  of  sixty 
cents  a  quart  but  the  movement  became  so  popular  that  many  of  the  mothers 
were  unwilling  to  accept  any  recompense.  Richabd  M.  SiiiTn. 


Technic  of  and  Indications  for  Feeding  Albumin  Milk 

(H.  Finkelstein  and  L.  F.  Meyer:  Milnchen.  med.  Wchnschr.,  Feb.  14,  1911,  No.  7) 
After  describing  the  general  procedure  adopted  at  the  Kinderasyl,  Finkelstein 
and  Meyer  lay  down  the  following  rules  to  be  observed  in  giving  eiweissmilk: 

1.  The  eiweissmilk  must  not  have  any  lumps  and  on  shaking  should  be  of 
homogeneous  consistency.  From  the  start  there  must  be  at  least  1  per  cent,  of 
carbohydrate,  best  in  the  form  of  a  malt  sugar. 

2.  In  dyspepsia  and  atrophy  (decomposition)  a  cathartic  should  be  given,  six 
hours  tea  diet,  and  then  eiweissmilk  in  no  smaller  dose  than  300  gm.  a  day — to 
which  in  most  cases  the  1  per  cent,  carbohydrate  has  been  added.  Tliis  is  increased 
rather  rapidly  so  that  the  child  is  given  180  to  200  gm.  per  kilo  weight  regardless 
of  the  character  of  the  stools  or  other  conditions.  Should  the  weight  not  stop 
decreasing  in  the  course  of  a  few  days,  the  carbohydrate  must  be  increased  to  2 
to  3  per  cent.,  especially  when  subnormal  temperature  and  collapse  occur.  If  the 
above  named  dose  has  been  reached  and  there  is  no  increase  in  weight,  the  carbo- 
hydrate is  to  be  increased  to  3,  4  or  5  per  cent.,  or  flour  may  be  added  instead. 
Many  children  do  not  gain  until  6  or  7  per  cent,  carbohydrate  has  been  added.  As 
carbohydrate,  dextrin-maltose  preparations  or  flour  alone  or  in  combination  are 
preferred. 

3.  Carbohydrate  may  be  added  even  when  the  stools  are  numerous  and  watery 
up  to  3  per  cent,  and,  under  close  observation,  even  higher  than  this. 

4.  Under  no  circumstance  should  the  carbohydrate  be  reduced  below  2  or  3 
per  cent,  when  adding  the  carbohydrate  has  once  been  started. 

5.  Should  untoward  results  occur  during  the  administration  of  the  eiweisswilk 
and  the  weight  not  decrease  too  rapidly,  do  not  stop  it  but  wait.  Usually  spon- 
taneous improvement  occurs.  It  is  advisable  to  cut  down  the  carbohydrate  per- 
centage slightly  if  it  happens  to  be  over  4  per  cent.     If  marked  decrease  in  weight 
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occurs  it  is  best  to  cut  down  the  amount  of  eiweissmilk  from  150  to  200  gm.  per 
diem  and  the  carbohydrate  to  2  or  3  per  cent.  All  in  all,  until  the  intercurrent 
infection  has  disappeared  it  is  best  to  give  a  little  less  than  the  180  to  200  gm. 
per  kilo  and  to  stick  to  the  3  per  cent,  carbohydrate. 

In  enterocatarrh  and  cholera  infantum  they  advise  tea  diet  for  twelve  to 
twenty-four  hours;  then  ten  times,  5  to  10  gm.  eiweissmilk  and  tea  for  the  next 
twenty-four  hours;  then  50  gm.  eiweissmilk  are  added  daily  until  marked  diarrhea 
has  stopped;  then  a  rapid  increase  to  180  to  2O0  gm.  per  kilo  weight. 

At  this  time  they  begin  increasing  the  carbohydrate;  should,  however,  the 
decrease  in  body  weight  not  stop  after  three  or  four  days  of  the  treatment,  the 
carbohydrate  should  be  added  earlier.  In  very  toxic  cases  the  above  scheme  should 
also  be  carried  out.  After  giving  130  to  150  gm.  eiweissmilk  with  3  per  cent, 
carbohydrate,  one  can  wait  until  all  toxic  symptoms  have  disappeared.  To  try  to 
reduce  the  toxemia  by  continued  starvation  is  an  error  and  can  cause  death.  In 
conclusion  they  expressly  state  that  no  other  nourishment  should  be  given  durint^ 
the  eiweissmilk  therapy.  Not  even  woman's  milk  should  be  added.  In  mild  cases 
the  addition  of  woman's  milk  has  seemed  to  be  without  harm,  but  in  serious  cases 
it  was  distinctly  deleterious.  Hebman  Schwarz. 


ACUTE   INFECTIOUS    DISEASES 
The  Spread  of  Scarlet  Fever 

{Heinrich  Kokall:  Wien.  Jclin.  WchnscJw.,  Dec.  29,  1910,  xxiii,  No.  52,  p.  1874) 
Kokall  relates  histories  of  twenty  instances  of  "return"  cases  of  scarlet  fever 
occurring  just  as  soon  as  the  apparently  well  child  mingles  with  other  children, 
in  spite  of  disinfection  repeated  several  times,  isolation  in  the  hospital,  and  even 
longer  separation  from  the  family  and  friends.  He  believes  that  disinfection  is 
of  no  value  in  preventing  these  "return"  cases;  that  the  patient  alone  is  the 
infecting  agent,  even  for  a  long  time  after  his  attack;  certainly  longer  than  six 
weeks  afterward.  Therefore,  eiforts  should  be  made  to  keep  the  mouth  free  from 
germs  before  letting  a  child  out  of  quarantine.  But  no  certain  method  has  yet 
been  found,  nor  will  be,  probably,  so  long  as  the  exciting  cause  of  scarlet  fever 
remains   unknown.  Maurice  Ostheimeb. 


Antityphoid  Inoculation  as  Introduced  inio  Certain  Training  Schools   for   Nurses 
(Mark   W.   Richardson  and  Leslie  H.   Spooner:   Boston  Med.  and  Surg.  .Jour., 

1911,  clxiv,  8) 
The  authors  report  the  inoculation  of  physicians,  nurses  and  ward-tenders  at 
the  Massachusetts  General  and  nine  other  hospitals  in  Massachusetts.  This  work 
was  undertaken  because  from  previous  investigations  it  was  concluded  that  "the 
hospital  nurse  in  Massachusetts  is  about  eight  times  as  liable  to  contract  typhoid 
fever  as  the  ordinary  citizen."  Four  hundred  and  five  individuals  were  given 
1,588  inoculations.  There  were  no  untoward  results.  At  the  Massachusetts  Gen- 
eral Hospital  for  the  ten  years  previous  to  1909  from  two  to  six  nurses  had 
typhoid  fever  each  year.  In  1909  and  1910  there  were  no  cases  of  typhoid  fever 
among  nurses  in  that  institution.  The  authors  believe  that  the  inoculated  indi- 
viduals have  acquired  an  increased  resistance  to  typhoid  infection  which  will 
last  them  for  several  years.  Richabd  M.  Smith. 


TUBERCULOSIS   AND    SYPHILIS 
Diagnosis  of  Tuberculosis  of  the  Bronchial  Glands 

(Henry  F.  Stoll.  Am.  Jour.  Med.  So.,  January,  1911) 
The  author  gives  a   careful  r^um6,  with  citation  of  authorities  of  the  sig- 
nificant symptoms  and   physical  signs   leading  to  a  diagnosis  of  this  condition. 
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The  points  on  which  different  observers  lay  greatest  stress  are:  tenderness  over 
the  spines  of  the  upper  thoracic  vertebrse;  dullness  over  the  fifth  or  sixth  dorsal 
spines;  paravertebral  dullness,  best  elicited  by  light  percussion;  bronchophony 
do^vnward  over  the  thoracic  spines  for  a  variable  distance,  at  times  present  only 
over  the  fifth;  crepitant  rales  in  the  fourth,  fifth  and  sixth  interspaces  at  about 
the  mid-clavicular  line,  and  radiography.  He  points  out  the  importance  of  a 
tuberculin  test  if  one  or  more  of  the  above  signs  are  present.  The  author  insists 
on  the  importance  of  early  diagnosis  as  tuberculin  therapy  is  most  efficacious  in 
glandular  tuberculosis.  The  cases  studied  by  Stoll  were  mostly  in  older  children 
but  he  considers  the  points  of  diagnosis  equally  applicable  to  infants. 

Fbedeeic  H.  Bartlett. 

The  Splenomegaly  of  Inherited  Syphilis 

{F.  P.  Weber:  Proc.  Roy.  Soc.  Med.,  1911,  iv,  67) 
Weber  sums  up  his  conclusions  in  regard  to  splenomegaly  in  children  and 
inherited  syphilis,  from  a  study  of  the  literature  and  six  of  his  own  cases,  as 
follows:  1.  Moderate  splenomegaly  in  children  from  the  ages  of  5  to  16  may  be 
almost  the  only  evidence  of  an  inherited  syphilitic  taint,  but  in  such  cases  the 
Wassermann  test  would  doubtless  give  a  positive  result.  Other  evidences  of  inher- 
ited syphilis  are  occasionally  forthcoming,  as  Hutchinson  teeth,  interstitial 
keratitis,  cracks  at  the  corners  of  the  mouth,  a  history  of  skin  eruptions  in 
babyhood,  a  history  of  syphilis  in  the  parents,  inherited  syphilis  in  brothers  and 
sisters,  etc.  2.  It  may  be  accompanied  by  occasional  slight  attacks  of  jaundice 
and  by  excess  of  urobilin  and  urobilinogen  in  the  urine.  3.  Hepatic  cirrhosis. 
4.  Infantilism — more  or  less  retardation  in  physical  development,  especially  in  the 
sexual  function.  5.  In  certain  cases,  a  polycythemia,  probably  of  a  reactive  nature. 
6.  Abdominal  crises  of  uncertain  explanation.  Familial  splenomegaly,  occur- 
ring in  two  or  more  brothers  or  sisters.  7.  Some  cases  present  the  symptoms  of 
splenic  anemia  or  Banti's  disease.  J.  B.  C. 


Pemphigus  Syphiliticus  of  the  New-Born 

(Prof.  Baisch:  Munchen.  med.  Wchnschr.,  Jan.  31,  1911,  No.  5) 
Baisch  describes  a  case  of  pemphigus  syphiliticus  which  was  observed  in  the 
Kgl.  Universitats  Frauenklinik,  Munchen,  and  points  out  the  bad  prognosis  in 
this  form  of  congenital  syphilis,  even  if  given  mercurial  treatment.  The  spiro- 
chetes are  always  found  in  the  serous  contents  of  the  bullae  and  are  more  easily 
stained  with  carbol  water  gentian-violet  than  with  Giemsa.  The  child  was  liter- 
ally covered  with  pemphigus  lesions,  weighed  2,450  gm.,  and  was  46  cm.  long. 
Since  Taege  { Munchen.  med.  Wchnschr.,  1910,  No.  33)  and  Dubot  { Munchen. 
med.  Wchn.schr.,  1910,  No.  35)  pointed  out  the  good  effect  on  the  infant  of  the 
injection  of  salvarsan  into  the  mother,  he  injected  0.4  gm.  into  the  cubital  vein  of 
the  mother  on  the  first  day  post  partum.  The  mother  nursed  the  child  on  the 
fourth  day,  yet  during  these  days  the  lesions  in  the  child  did  not  increase.  On 
the  seventh  day,  however,  many  new  bullae  appeared.  On  the  eighth  day  the 
child  received  0.15  gm.  salvarsan  in  the  gluteal  region.  The  result  was  excellent; 
for  on  the  ninth  day  the  lesions  had  almost  all  dried  up  and  the  child  increased 
in  weight.  On  the  eighteenth  day  new  pemphigus  lesions  appeared  and  the  child 
received  another  dose  of  0.15  gm.  These  new  lesions  promptly  disappeared  and 
the  child  continued  to  gain  weight  and  appeared  perfectly  well  on  the  fortieth  day. 

Herman  Schwabz. 

The  Effect  of  Ehrlich's  Salvarsan  On  Lues  in  Children,  Especially  on  Congenital 

Syphilis 

{Richard  Kalb:  Wien.  klin.  Wchnschr.,  Sept.  29,  1910,  xxiii.  No.  39,  p.  1378) 

Kalb  reports  the  histories  of  eight  children,  two  of  whom  had  acquired  syphilis, 

while  six  had  hereditary  syphilis.     At  first  he  employed  small  doses  of  salvarsan 

in  neutral  suspension,  injected  into  the  gluteal  region.     Later  he  used  it  in  solu- 
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tion,  supplied  in  sterile  ampullae.  All  the  cliildren  stood  the  injections  well,  with- 
out pain  or  infiltration  following.  One  cliild  was  suffering  from  Parrot's  pseudo- 
paralysis; another  had  great  enlargement  of  the  liver.  Recovery  occurred  in  the 
two  children  with  acquired  syphilis  exactly  as  it  occurs  in  adults.  Mucous 
patches  disappeared  first,  followed  by  the  eruption,  and  last  to  go  were  the 
enlarged  glands.  In  congenital  syphilis  the  eruption  disappeared  first,  then  the 
bony  changes  and  pseudoparalysis.  While  coryza  may  disappear  rapidly,  it  may 
also  persist  for  some  time.  In  one  child  a  defect  of  hearing  improved  very  rapidly 
also.  Kalb  advises  giving  salvarsan  to  the  nursing  mother  for  its  effect  on  the 
baby.  He  concludes  that  not  only  is  salvarsan  a  more  certain  and  more  rapid 
therapeutic  agent  than  any  of  the  older  methods  of  treating  syphilis,  but  it  maj' 
readily  be  employed  in  treating  atrophic  infants  with  severe  gastric  catarrh;  it 
seems  to  increase  body  weight  and  improve  the  general  condition  of  the  infant. 

Maueice  Ostheimeb. 

An  Examination  of  Scrofulous  Children  by  Means  of  the  v.  Pirquet  and  Wasser- 
mann  Tests 

{R.  Hertz  and  0.  Thomsen:  Berl.  klin.  Wchnschr.,  xliii,  No.  6) 

The  object  of  this  work  was  to  more  surely  establish,  by  means  of  a  specific 
reaction,  the  fact  that  tuberculosis  is  a  dominating  factor  of  etiology  in  scrofulosis. 
Of  228  cases,  84  per  cent,  reacted  positively  to  the  v.  Pirquet  test,  and  16  per  cent, 
were  negative.  As  all  the  cases  were  admitted  to  the  Kysthospital  for  tuberculous 
surgical  affections,  this  percentage  is  not  remarkable;  of  the  remaining  16  per 
cent.,  however,  operation  or  autopsy  proved  the  majority  to  be  not  tuberculous. 

Wassermann  tests  on  the  228  cases  reacted  positively  in  eight  cases,  of  which 
four  were  only  weakly  positive;  these  four  w-ere  later  retested,  and  gave  the 
same  result.  Three  were  evidently  tuberculous,  and  one  rachitic.  These  weak  reac- 
tions showed  only  partial  checking  of  hemolysis,  and  the  same  result  was  shown 
W'hen  the  test  was  repeated  several  weeks  later.  Whether  this  meant  luetic  infec- 
tion (congenital  or  acquired)  must  remain  undecided,  for  such  weak  reactions 
have  been  known  to  occur  in  cases  in  which  lues  could  most  probably  be  excluded. 

The  mothers  of  these  eight  children  denied  all  knowledge  of  having  been 
infected  with  lues,  and  three  of  them  were  tested,  with  negative  result;  these 
three  were  manifestly  tuberculous.  Four  showed  marked  positive  reaction,  and 
their  children  were  given  antiluetic  treatment;  undoubtedly  in  their  cases  the 
lues  was  the  more  serious  factor  of  the  illness;  the  marked  Wassermann  reaction, 
and  the  almost  miraculous  response  to  mercurial  treatment,  were  clear. 

Here  is  shown  again  the  common  experience,  that  the  Wassermann  test  in 
congenital  lues  remains  obstinately  positive,  even  when  combated  vigorously  with 
mercurials,  and  even  if  all  symptoms  disappear — a  contrast  to  the  behavior  of 
acquired  lues.  A.  C.  Sopeb,  Jb. 


BLOOD  AND  CIRCULATORY  SYSTEM 

Arterial  Rigidity  in  Children 

{Franz  Eamlmrger :  Miinchen.  med.  Wchnschr.,  Jan.  31,  1911,  No.  5) 
Hamburger  says  that  the  temporal  or  radial  artery  should  not  be  felt  nor- 
mally either  in  the  adult  or  the  child.  He  finds  them  often  palpable  in  children 
above  the  sixth  or  seventh  year — sometimes  as  young  as  the  third  year.  At  times 
they  are  so  marked  that  one  might  think  of  an  arterial  sclerosis  or  a  kidney  con- 
dition, but  there  is  no  anatomic  evidence  of  the  former  and  no  clinical  evidence 
of  the  latter.  Careful  examination  of  these  children  show  them  to  be  of  a 
neuropathic  type.  They  complain  of  headache,  cardiac  palpitation,  migrain, 
and  vasomotor  disturbances,  such  as  cold  hands  and  feet.  He  often  finds  a  pulsus 
irregularis   respiratorius.  Herman    Schwakz. 
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Splenic  Anemia 

(A.  Longo:  Medecine  des  Enfants,  December,  1010) 
Longo  has  had  in  his  clinic  at  Catane  a  boy  17  months  old  suffering  from 
splenic  anemia.  Both  of  his  parents  are  healthy;  three  other  children  living  and 
well;  one  brother  died.  The  boy  was  born  at  full  term;  was  breast  fed,  and  after 
the  tenth  month  weaned.  When  16  months  old  (middle  of  January)  he  suffered 
from  green  diarrhea,  fever  and  pallor.  The  large  spleen,  somewhat  enlarged  liver, 
temperature  and  pulse  of  124  at  first  suggested  Malta  fever.  On  February  19 
the  child  was  worse,  looked  extremely  pale,  and  had  gingivitis,  with  fetid  breath. 
He  died  February  27,  forty  days  after  the  onset  of  the  disease.  On  February  20 
the  spleen  was  punctured  and  corpuscles  of  Leishman  were  found.  Blood-count 
the  same  day  showed,  red  cells  3,800,000;  leukocytes  16,000.  Serum  tests  for 
typhoid,  paratyphoid  and  Malta-fever  were  negative. 

•J.    BlECH SCHMIDT. 

Infantile  Splenic  Anemia 

(G.  Zamboni:  Medecine  des  Enfants,  December,  1910) 

In  his  article  published  in  Riv.  di  Clin.  Pediat.  (July  10,  1910),  Dr.  Guiseppe 
Zamboni  expresses  it  as  his  opinion  that  there  is  a  fundamental  difference  between 
splenic  anemia  and  kala-azar  (Leishman).  He  refers  to  twelve  of  his  patients 
treated  at  the  pediatric  clinic  of  Dr.  C.  Comba  in  Bologna. 

These  cases — several  of  which  were  treated  by  a;-rays — showed  the  following 
variations  in  b^ood-counts :  red  cells,  from  1,500,000  to  3,940,000;  leukocytes,  from 
3,000  to  34,500.  Pallor  and  splenic  enlargement  were  dominant  features,  but 
fever  was  not  constantly  observed.  (In  kala-azar  fever  is  present  and  a  slight 
icterus  usually  accompanies  it).  Of  his  twelve  patients,  six  died,  two  were 
cured  {?),  one  slightly  improved,  one  was  of  the  adult  form,  two  had  unknown 
terminations. 

Out  of  146  published  cases  ninety-nine  were  boys,  forty-seven  were  girls.  Of 
the  twelve  cases  of  Zamboni  seven  were  boys  and  five  were  girls.  As  to  age,  fifty- 
seven  were  1  year  or  under;  between  1  and  2  years,  sixty-five;  over  2  years, 
twenty-four.  Of  Zamboni's  patients  four  were  1  year  or  under;  seven  were  between 
1  and  2,  and  one  was  over  2.  The  predominance  of  the  disease  in  early  life  seems 
to  point  toward  digestive  disturbances  as  an  etiologic  factor.  To  this  there  must 
be  added  according  to  the  author,  congenital  syphilis,  maternal  diabetes,  anemic 
predisposition  running  in  families,  rickets,  enlarged  bronchial  glands,  malaria, 
measles  and  suppurative  foci.  As  regards  pathogenesis,  the  spleen  is  of  primary 
importance  and  by  acting  on  it,  a;-rays  combat  the  anemia.  In  none  of  his  cases 
has  Zamboni  been  able  to  discover  the  parasites  of  Leishman. 

J.   BlECH SCHMIDT. 

Hemophilia  and  Blood  Coagulation 

(Max  Togel:  Ztschr.  f.  klin.  Med.,  1910,  p.  22^) 
Vogel  reports  a  case  of  hemophilia  in  a  10-year-old  boy  in  whose  family  for 
three  generations  back  no  history  of  hemophilia  could  be  traced.  The  parents  of 
the  boy  were  blood  relations  (cousins).  At  6  months  of  age  he  suffered  from  a 
subcutaneous  hemorrhage.  When  11  months  old  he  received  a  slight  injury  to 
the  frenum  of  the  tongue,  which  was  followed  by  hemorrhage  that  lasted  eleven 
days,  and  it  was  at  this  time  that  the  diagnosis  was  made.  At  various  times  it 
was  noticed  that  slight  injuries  caused  marked  hemorrhages,  external  or  sub- 
cutaneous. In  1907,  hemorrhages  into  the  knee  and  ankle  joints  were  first 
noticed.  Since  this  time  the  general  health  declined  and  there  were  also  hemor- 
rhages into  both  knees.  The  patient  became  bedfast;  every  attempt  to  arise 
being  associated  with  severe  pains  and  copious  hemorrhages  into  the  knee-joints. 
The  boy  was  under  Vogel's  care  for  about  a  year  and  a  half,  during  which  time 
there  had  never  been  any  hemorrhage  into  the  mucous  membranes.  Nov.  20,  1909, 
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the  boy's  condition  was  especially  marked  by  lameness  from  the  affection  of  both 
knees.  His  development  indicated  a  fairly  well  nourished  boy  (weight  not  stated). 
The  skin  and  mucous  membranes  were  somewhat  pale.  On  the  left  temple  there  was 
a  prominent  scar  (4x3  cm.).  Other  scars  were  found  on  front  of  the  left  thumb, 
and  on  the  lips.  There  was  a  subcutaneous  hematoma  in  the  right  popliteal 
space.  Both  knee-joints  were  considerably  swollen  and  fluctuating  and  were  pain- 
ful on  motion.  Radiographs  showed  normal  bones;  there  was  no  edema;  tempera- 
ture, heart  and  lungs  normal;  urine  without  special  interest;  liver  and  spleen 
normal;  a  few  indolent  glands  the  size  of  hazel  nuts,  in  the  inguinal  region.  Hgb. 
70  per  cent.;  r.  b.  c.  5  million;  whites  8,500.  Since  November  9,  the  condition 
of  the  boy  did  not  change  materially  and  he  had  been  unable  to  leave  his  bed. 
About  the  joints,  spontaneous  hemorrhages  would  occur,  here  and  there. 

This  condition  should  be  differentiated  from  congenital  hemophilia,  in  which 
there  is  bleeding  from  the  mucous  membranes  and  internal  organs  (nose,  kidneys, 
bowels,  etc.).  It  may  also  be  added  that  the  progress  of  the  hemorrhagic  lesions 
in  this  case  was  very  slow. 

The  coagulation  of  the  blood  was  tested  by  Vierordt's  and  Morawitz's  methods. 
By  Vierordt's  method,  normal  blood  coagulates  in  four  hours;  hemophilic  blood  in 
thirteen  hours  ten  minutes.  By  the  Morawitz  method  normal  blood  coagulates  in 
five  hours  thirty  minutes;  hemophilic  blood  in  eighty-eight  hours  and  forty-five 
minutes. 

The  blood  of  three  brothers  of  this  patient  was  tested  by  the  Vierordt  method 
and  gave  the  following  results :  ( 1 )  seven  hours  fifteen  minutes ;  ( 2 )  seven  hours 
forty-five  minutes;  (3)  twenty-one  hours  twenty-five  minutes.  As  a  control  test, 
the  blood  of  a  healthy  stranger  coagulated  in  seven  hours  twenty-five  minutes. 
It  is  interesting  to  note  that  the  third  brother,  although  not  a  bleeder,  had  blood 
with  hemophilic  coagulation  time. 

Vogel  made  coagulation  tests  of  the  blood  with  various  materials,  as  organic 
extracts,  fresh  serum,  diphtheria  antitoxin,  calcium  chlorid,  phenol,  glycocol, 
grape  sugar  and  fresh  human  and  rabbit's-blood.  He  found  that  a  clot  was 
readily  obtained  by  adding  human  and  rabbit's  blood;  with  the  other  tests,  the 
blood  was  still  fluid  after  twenty-four  hours. 

By  adding  2  c.c.  rabbit-blood  to  3  c.c.  joint-blood  a  clot  was  obtained  in  seven 
hours  fifty-five  minutes,  but  by  adding  seven  drops  human  blood  to  2  c.c.  joint- 
blood  a  clot  was  only  established  after  sixteen  hours  thirty  minutes.  Very  marked 
was  the  uselessness  of  the  organic  extracts.  Under  the  impression  that  the  result 
could  be  improved  by  adding  lime  salts  to  organic  extracts,  calcium  chlorid  and 
organic  extracts  together  were  tried,  but  again  with  absolutely  negative  results. 
A  "control  test  with  normal  blood  and  rabbit's  blood  proved  the  rapid,  strong 
reaction,  a  clot  being  formed  in  fifty  minutes. 

Perhaps  all  these  tests  do  not  prove  conclusively  the  correctness  of  Sahli's 
hvpothesis  concerning  hemophilia.  In  conclusion  Vogel  considers  this  a  new  case 
of  hemophilia  in  which  clotting  took  place  in  eighty-eight  hours  (Morawitz-Bier 
method).  Experiments  with  this  method  gave  slight  reaction  with  glycocoll. 
Sodium  chlorid  always  acted  slowly.  Fresh-flowing  rabbit's-blood  always  worked 
rapidly.  Organic  extracts  also  hastened  very  much  the  clotting  of  normal  blood. 
In  rabbits  intravenous  injection  of  organic  extracts  made  very  little  impression. 
Hemophilic  blood  mixed  with  organic  extracts  under  the  same  condition  will  flow 
after  one  hour  like  normal  blood.  Lastly,  Vogel  calls  attention  to  the  third 
brother  of  the  patient,  whose  blood  coagulation  time  was  the  same,  although  never 
having  had   any  evidences  of  hemophilia.  C.   H.   Lefcoe. 

Splenic  Anemia  a  Parasitic  Disease 

(/?.  Jemma:  MMMne  des  Infants,  December,  1911) 
Italian  pediatricians   (Cardelli,  Somma,  Fede)   had  for  a  long  time  considered 
splenic  anemia  as  a  disease  distinct  from  other  splenic  enlargements.     What  their 
clinical  observations  led  them  to  surmise  has  just  been  demonstrated  with  a  cer- 
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tain  precision  by  Dr.  Rosco  Jemma,  professor  of  Pediatrics  in  the  University  of 
Palermo. 

Searching  for  the  parasite  of  Leishman  in  eases  of  splenic  anemia  he  punctured 
the  spleens  of  these  patients,  but  was  at  first  unsuccessful.  Later,  in  May,  1909, 
he  found  the  parasites  in  a  boy  aged  6.  He  was  healthy  up  to  his  fifth  year; 
the  disease  began  in  January,  1909,  with  fever  preceded  by  chills  and  followed  by 
sweats.  The  fever  continued  for  three  months  and  was  irregular  in  every  way; 
i.  e.,  as  to  time  of  attacks,  duration  and  intensity.  In  the  beginning  it  was  of 
the  quotidian  type;  later  it  was  absolutely  irregular.  There  was  nausea,  dry 
cough,  with  pain  in  the  left  hypochondrium,  headache,  pallor  of  skin  and  mucous 
membranes,  emaciation,  no  enlarged  glands,  but  protruding  abdomen,  enlarged 
liver  and  spleen,  the  upper  border  reaching  the  eighth  rib;  the  lower  border  3 
cm.  below  the  transverse  umbilical  line.  Blood-count  May  1  was  as  follows: 
erythrocj'tes,  3,000,000;   leukocytes,  16,000;  hemoglobin,  65  per  cent. 

Puncture  of  the  spleen  in  June  gave  a  negative  result.  Tests  for  typhoid, 
paratyphoid,  Malta  fever  and  Koch's  bacillus  were  all  negative.  The  fever  con- 
tinued with  light  remissions  and  periods  of  the  intermittent  type  to  the  end  of 
August.  Attempts  were  made  to  build  the  child  up.  X-raj'S  brought  some  amelio- 
ration. The  blood-picture  September  20  showed:  reds  3,987,000,  whites  11,870, 
hemoglobin  65  per  cent.  October  3  another  splenic  puncture  was  made  by  means 
of  a  special  trochar  which  allowed  withdrawal  of  some  of  the  splenic  pulp.  Prepa- 
rations of  this  with  Giemsa  stain  shewed  the  corpuscles  of  Leishman,  which  the 
latter  found  and  described  in  patients  suffering  from  kala-azar  in  India,  and 
which  later  on  vere  found  by  Nicolle  ( Tunis )  and  by  Pianese  and  Gabbi  ( Italy ) , 
in  individuals  attacked  with  splenic  anemia.  There  can  be  no  doubt  that  the 
enlargement  of  the  spleen  and  all  the  other  symptoms  of  the  disease  in  this  boy 
were  due  to  these  parasites.  They  were  not  found  the  first  time  because  a  Liier 
syringe  with  an  ordinary  needle  was  used;  the  special  trocar  used  the  second 
time  allowed  some  of  the  splenic  pulp  to  be  Avithdrawn.  Jemma  is  convinced  that 
many  of  the  cases  of  infantile  splenic  anemia  which  he  has  observed  in  hospital 
and  private  practice  are  due  to  the  parasites  of  Leishman.  In  an  article  in 
Riforma  medica  (1910)  he  has  described  six  additional  cases  of  infantile  splenic 
anemia  in  which  he  was  able  to  demonstrate  the  presence  of  the  Leishman  cor- 
puscles after  splenic  puncture.  It  is  remarkable  that  in  one  case  he  succeeded  in 
inoculating  a  dog  with  it. 

Sir  Patrick  Manson  defines  kala-azar  as  an  infectious  disease  characterized  by 
its  chronicity  and  irregular  fever,  hypertrophy  of  the  spleen  and  often  of  the 
liver,  the  presence  of  Leishman  corpuscles  in  these  and  other  organs,  emaciation, 
anemia,  frequently  a  peculiar  pigmentation  of  the  skin  and  a  high  mortality. 
Nearly  all  of  these  symptoms  were  found  in  Jemma's  observations.  The  cases  of 
kala-azar  studied  in  India  by  Leishman  and  Donovan  have  often  been  attributed 
to  malarial  cachexia,  but  the  corpuscles  discovered  by  these  two  scientists  have 
removed  all  doubts.  In  the  human  body  these  parasites  are  nearly  always  intra- 
cellular; they  multiply  in  the  invaded  cell  until  it  bursts  and  then  they  attack 
other  cells.     The  disease  is  probably  transmitted  by  the  sting  of  an  insect. 

Kala-azar  attacks  both  sexes,  all  ages,  the  natives  as  well  as  the  new-comers — 
contrary  to  malaria.  According  to  Roger  there  is  only  a  moderate  degree  of 
anemia  and  there  is  leukopenia.  In  all  the  cases  reported  by  Jemma  there  was 
slight  leukocytosis.  The  inoculation  of  dogs  was  successful  in  Tunis  (by  Nicolle) 
and  in  Palermo  (by  Jemma)  ;  the  corpuscles  of  Leishman  were  found  in  the 
spleen  of  these  animals.  Nicolle  even  thinks  now  that  children  might  be  infected 
by  dogs.  He  has  tried  to  prove  the  existence  of  a  spontaneous  infection  of 
"Leishmania"  in  the  Tunis  dogs.  Post-mortem  examination  of  twenty-five  dogs 
showed  corpuscles  of  Leishman  in  four  of  these  animals.  Therefore,  in  Tunis, 
kala-azar  might  be  of  canine  origin. 

Following  in  the  steps  of  Nicolle,  Dr.  Jemma  examined  the  spleen  of  170  dogs 
in  Palermo  with  negative  results.  However,  the  parasite  of  Sicily  has  been 
identified  by  Dr.  Nicolle  with  that  of  Tunis.     The  kala-azar  of  Palermo  is  there- 
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fore  the  same  disease  as  that  of  Tunis.  The  cultures  of  the  parasite  on  different 
media,  especially  agar,  have  given  positive  results  (although  very  slowly  and 
with  difficulty).     The  conclusions  are  as  follows: 

There  is  no  doubt  that  there  exists  in  Palermo  as  in  Naples,  Messina,  Catane, 
an  infectious  disease  caused  by  a  parasite  which  by  its  morphologic  and  cultural 
characteristics  resembles  that  which  Leishman  has  found  in  Indians  attacked  with 
kala-azar.  But  we  cannot  yet  admit  the  identity  between  the  Indian  kala-azar 
and  the  infantile  splenic  anemia  of  Tunis  or  Sicily.  In  India  the  kala-azar  (or 
dumdum-fever)  takes  an  epidemic  or  endemic  form  and  has  a  high  mortality. 
In  Italy  splenic  fever  or  splenic  anemia — although  considered  an  infectious  dis- 
ease by  different  authorities  (Fede) — has  never  shown  an  infectious  or  epidemic 
character.  In  India  kala-azar  attacks  all  ages;  in  Italy  splenic  anemia  is 
limited  to  young  children.  The  cutaneous  pigmentation  of  Indian  kala-azar  is 
not  seen  in  infantile  splenic  anemia.  In  India  the  disease  develops  with  a  fever 
more  or  less  intense,  lasts  some  months,  is  nearly  always  fatal.  In  Italy  it  is 
sometimes  without  fever,  may  persist  for  several  years,  and  often  ends  in  recov- 
ery. 

Nicolle  and  Jemma  have  been  able  to  raise  the  parasite  on  agar;  in  India  it 
grows  only  on  a  specially  prepared  blood-serum.  In  Italy  and  Tunis  it  is  inocu- 
lable  in  dogs;  in  India  it  is  not.  Therefore,  for  the  present  one  cannot  consider 
that  these  two  diseases  are  identical. 

Pianese,  who  was  the  first  to  show  in  Italy  the  presence  of  Leishman  corpuscles 
in  infantile  splenic  anemia,  continues  to  distinguish  two  forms  of  the  disease:  (1) 
The  parasitic  form,  due  to  Leishman's  corpuscles;  (2)  that  due  to  different  causes, 
such  as  syphilis,  tuberculosis,  malaria  and  diseases  of  nutrition. 

One  must  understand  that  infantile  splenic  anemia  (so  well  described  by  Car- 
darelli,  Somma,  Fede)  is  a  primary  disease  which  has  nothing  to  do  with 
syphilis,  tuberculosis  or  malaria.  From  now  on  one  ought  to  reserve  the  name 
of  splenic  anemia  for  the  disease  characterized  by  the  presence  of  Leishman's 
corpuscles.  The  other  varieties  ought  to  be  called  splenomegaly  with  secondary 
anemia  due  to  syphils,  tuberculosis  and  malaria. 

Kala-azar,  says  Dr.  Jemma  in  closing,  is  a  tropical  disease  which  has  nothing 
to  do  with  our  infantile  splenic  anemia,  although  the  causal  protozoa  of  these 
two  diseases  have  very  similar  morphologic  characteristics.  We  leave  the  exotic 
term  (kala-azar)  to  the  Indian  disease  and  continue  to  call  the  other  disease 
splenic  anemia,  under  which  name  it  has  been  known  and  described  for  genera- 
tions. J.    BlECU SCHMIDT. 


GENITO-URINARY  DISEASES 

A  Superfluous  Ureter 

(Robert  Cristofetti:  JVien.  klin.  Wchnschr.,  Oct.  27,  1910,  xxiii,  No.  43,  p.  1510) 
Cristofetti  reports  an  interesting  case  of  a  girl  aged  15,  who  had  been  treated 
for  years  unsuccessfully  for  incontinence  of  urine.  He  found  that  she  had  a 
third  ureter  which  opened  into  the  vagina.  After  trying  unsuccessfully  to  operate 
through  the  vagina,  he  finally  performed  laparotomy,  found  the  dilated  extra 
ureter  lying  close  to  the  normal  left  ureter,  dissected  it  free  and  inserted  it  into 
the  bladder  anterior  to  the  normal  ureter.  Cystoscopic  examination  four  weeks 
after  the  patient  had  left  the  hospital  showed  urine  entering  the  bladder  through 
all  three  ureters.  Maubice  Ostheimeb. 


Infections  of  the  Urinary  Tract  by  Bacillus  Coli  in  Infancy  and  Childhood 
(C  R.  Box.  Pediatrics,  xiii.  No.  1) 
In  discussing  infections  of  the  urinary  tract  by  the  colon  bacillus.  Box  sum- 
marizes   treatment    as    follows:      1.    The   administration   of    sufficient    potassium 
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citrate  to  make  and  keep  the  urine  permanentlj-  alkaline.  2.  Treatment  by  urinary 
antiseptics.  3.  Treatment  by  serums  and  vaccines.  In  cases  with  acute  local 
sj-mptoms  potassium  citrate,  administered  in  doses  of  10  to  20  grains  three  or 
four  times  a  day,  has  been  entirely  effectual.  Urotropin  and  its  allied  antiseptics 
of  the  formalin  group,  also  ammonium  benzoate,  sodium  salicylate  and  boracic 
acid,  were  most  disappointing,  particularly  in  the  chronic  persistent  cases. 
Serums  were  not  needed  in  the  acute  cases.  No  permanent  improvement  was 
noted  in  the  two  chronic  cases  in  which  the  patients  were  treated  with  autogenous 
vaccines,  but  incidentally  it  was  discovered  that  washing  out  the  bladder  with 
the  serum  instead  of  urinary  antiseptics  produced  a  marked  though  temporary 
diminution  in  the  number  of  bacilli  present.  Henry  F.  Keever. 


Method  of  Collecting  Urine  from  Female  Infants 

(Charles  H.  Laxorence,  Jr.:  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  309) 
The  method  described  is  as  follows:  In  a  strip  of  adhesive  tape,  2x6  inches, 
cut  a  hole  a  little  larger  than  the  vulval  orifice  of  the  infant  from  whom  the 
specimen  is  to  be  obtained.  The  end  of  the  strip  which  is  to  be  applied  posteriorly 
is  split  into  two  tails.  A  rubber  glove  thumb,  cut  off  close  to  the  glove,  is 
dropped,  tip  first,  through  the  hole  in  the  strap,  the  adhesive  side  of  which  is  held 
uppermost.  That  part  of  the  rubber  thumb  which  remains  above  the  hole  is 
turned  down  on  to  the  adhesive  surface  of  the  strap  and  pressed  firmly  against 
it,  care  being  taken  to  have  the  rubber  flange  narrow  enough  so  that  there  will 
be  a  band  of  adhesive  surface  around  it.  The  tip  of  the  thumb  is  cut  off,  a  test 
tube  inserted  and  the  joint  made  tight  by  wrapping  it  with  adhesive  tape.  To 
apply  the  apparatus  the  strap  is  placed  over  the  perineum  so  that  the  opening  in 
it  lies  over  the  A-ulva,  the  anterior  end  extends  up  on  to  the  lower  abdomen 
while  the  posterior  tails  are  directed  backward  and  outward  over  the  buttocks. 

Richard  M.  Smith. 

Undeveloped  Testicles 

(Joseph  Kyrle:  Wien.  klin.  Wchnschr.,  Nov.  10,  1910,  xxiii.  No.  45,  p.  1583) 
Kyrle  has  thoroughly  examined  testicles  from  110  cadavers  of  boys  under  18 
years  of  age,  thirty-nine  of  them  from  infants  under  1  year  of  age.  In  thirty-one 
evidence  of  tuberculosis  was  found;  twenty-nine  of  these  having  died  under  9 
months  of  age.  Of  the  110  individuals,  eighty-six  were  decidedly  undeveloped; 
of  the  rest,  twenty-four  did  not  show  normal  development  for  the  age  of  the  boy. 
Of  the  thirty-nine  infants  under  1  year,  twenty-nine  had  undeveloped  testicles. 
Kyrle  considers  the  presence  of  a  large  amount  of  intracellular  connective  tissue 
between  the  testicular  canaliculi  a  good  sign  of  undevelopment.  The  presence  of 
other  congenital  anomalies  in  many  of  these  cases  substantiates  the  possibility  of 
this  undevelopment  being  congenital  also.  In  others  it  may  have  been  the  result 
of  chronic  or  infectious  diseases.  He  believes  that  a  large  number  of  boys  must 
be  born  with  undeveloped  testicles.  The  fact  that  so  large  a  number  of  those 
dying  in  infancy  had  undeveloped  testicles  would  lead  one  to  conclude  that, 
associated  with  this  lack  of  development,  there  was  also  a  decided  lack  of  vital 
resistance.  Maurice  Ostheimeb. 
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STUDIES    ON    INFANT    NUTEITION 
Under  the  Direction  of  L.  Emmett  Holt,  M.D.,  and  P.  A.  Levene,  M.D. 

7.     Metabolism  in  Chronic  Malnutrition  * 

ANGELIA  M.  COURTNEY 

Fellow  of  the  RoekefoUor  Institute 
NEW  YORK 

Growth  is  the  principal  function  of  infancy,  and  any  disturbance  of 
it  constitutes  a  serious  condition.  A  state  of  nutrition  which  maintains 
the  weight  and  size  of  the  organism  unchanged  is  desirable  for  the  adult; 
it  cannot  be  endured  with  impunity  for  any  length  of  time  by  the  infant. 

Unfortunately  disturbances  of  nutrition  are  not  infrequent,  princi- 
pally among  artificially-fed  infants.  The  condition  may  follow  some 
acute  disease  or  may  develop  gradually  as  a  result  of  some  form  of  irra- 
tional feeding.  It  has  been  named  differently  by  various  writers  at 
different  times.  It  has  been  studied  as  atrophy,  marasmus,  simple 
wasting,  decomposition,  etc.  But,  notwithstanding  the  numerous  investi- 
gations into  its  nature,  and  notwithstanding  the  many  theories  advanced 
for  the  explanation  of  the  condition,  the  actual  pathogenesis  of  the 
retarded  growth  of  these  infants  still  remains  obscure. 

In  view  of  these  considerations  an  attempt  has  been  made  to  study 
the  m.etabolism  of  infants  in  different  phases  of  this  condition.  The 
difficulties  of  the  undertaking  were  fully  realized.  In  addition  to  those 
that  are  common  to  all  metabolism  work,  there  are  additional  factors 
arising  from  the  technic  of  the  investigation  on  infants.  The  position 
and  restraint  necessary  in  the  metabolism  apparatus,  and  even  the  sur- 
roundings of  the  hospital,  affect  the  general  health  of  an  infant  much 
more  than  the  usual  routine  of  a  metabolism  experiment  affects  the  adult. 

However,  it  was  hoped  that  a  careful  study  of  a  considerable  number 
of  patients,  extended  over  a  long  period  of  time,  would  furnish  infor- 
mation which  might  serve  to  establish  a  rational  treatment  of  these 
disturbances.  The  patients  on  whom  these  studies  have  been  made  were 
all  inmates  of  the  Babies'  Hospital,  and  for  the  most  part  they  were 
admitted  for  disordered  nutrition.    The  clinical  details  have  been  carried 


•From  the  Laboratories  of  the  Rockefeller  Institute  for  Medical  Research,  and 
the  Babies'  Hospital,  New  York. 
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out  by  Dr.  Josephine  Hemenway,  resident  physician  of  the  Babies' 
Hospital. 

The  present  communication  may  be  regarded  as  preliminary  and 
contains  a  report  on  metabolism  experiments  on  seven  infants.  The  age 
of  the  patients  varied  from  3  to  7  months,  and  the  duration  of  the  obser- 
vation from  3  to  106  days.  The  last  represents  the  longest  metab- 
olism experiment  on  an  infant  thus  far  recorded.  Attention  has  been 
paid  to  the  nitrogen  metabolism,  fat  metabolism,  and  to  a  certain  extent 
to  the  mineral  and  water  balance. 

The  food  analysis  was  made  in  every  experiment. 

METHODS  OF  ANALYSIS 

Total  nitrogen  in  food  mixture,  urine,  and  dried  feces  was  determined 
by  the  Kjeldahl-Gunning  method. 

Ammonia  nitrogen  was  determined  by  the  Folin  method. 

Sugar  was  determined  by  Pavy's  method. 

Starch  when  present  was  first  hydrolyzed  by  heating  with  dilute 
sulphuric  acid  in  an  autoclave,  and  the  sugar  thus  formed  titrated  accord- 
ing to  Pavy. 

Fat  estimation :  In  order  to  determine  the  total  fatty  acids,  food 
mixtures  or  feces  were  evaporated  to  dryness  on  a  water-bath.  Samples 
of  the  dry  residues  were  thoroughly  mixed  with  dilute  phosphoric  acid 
and  the  mixtures  extracted  in  a  Soxhlet  apparatus  with  ether.  In  order 
to  free  the  ethereal  residues  from  moisture  they  were  redissolved  in  chlo- 
roform, filtered  through  filter  paper  saturated  with  chloroform,  and  the 
weight  of  the  chloroform  residue  determined.  The  neutral  fat  and  free 
fatty  acids  were  determined  by  extracting  the  dry  samples  of  food- 
mixtures  or  feces  with  ether. 

The  total  ash  was  obtained  by  igniting  the  dried  feces  and  the  residues 
from  the  evaporated  urine  with  a  few  drops  of  concentrated  nitric  and 
sulphuric  acid.    The  bases  were  calculated  as  sulphates. 

Phosphoric  acid  was  determined  by  titration  with  uranium  acetate. 
For  determination  of  phosphoric  acid  in  the  feces,  the  ash  was  dissolved 
in  the  smallest  possible  quantity  of  concentrated  hydrochloric  acid.  An 
aliquot  part  of  the  solution  was  neutralized  with  sodium  acetate  and 
titrated  with  uranium  acetate. 

Calcium  estimation  was  carried  out  in  the  usual  manner.  It  was 
precipitated  from  solution  by  means  of  ammonium  oxalate.  The  oxalate 
was  transformed  by  ignition  into  the  oxid.  The  calcium  content  of  the 
urine  was  found  too  small  to  make  possible  an  accurate  determination. 

The  clinical  histories  of  the  patients  are  given  at  the  end  of  the  report. 
The  results  of  the  analyses  are  tabulated  (Tables  1,  2  and  3). 
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The  discussion  of  the  results  will  be  directed  principally  to  the  anal- 
ysis of  the  peculiarities  of  nitrogen  and  fat  metabolism.  Carbohydrate, 
mineral  and  water  balance  will  be  discussed  only  in  their  effect  on  either 
protein  or  fat  assimilation. 

NITROGEN  METABOLISM 

A.  General  Considerations 

Protein  was  regarded  for  a  long  time  as  the  exclusive  foodstuff  on 
which  depended  the  growth  of  the  young.  The  utility  of  a  foodstuff 
according  to  the  views  of  those  days,  was  determined  principally  by  the 
digestibility  of  its  protein  material.  These  views,  however,  collapsed 
as  soon  as  they  were  subjected  to  the  experimental  test.  Rubner  and 
Heubner  have  made  it  clear  that  fat  and  carbohydrates  share  equally  with 
protein  in  their  power  to  aid  the  maintenance  and  growth  of  the  young 
as  they  do  in  maintaining  the  integrity  of  the  adult.  The  law  of  the 
isod}Tiamic  value  of  these  three  principal  sources  of  animal  energy  is 
applicable  to  all  ages.  Later  investigations  have  demonstrated  that  in 
health  practically  every  protein  is  equally  well  digested  and  absorbed 
from  the  intestinal  tract  of  the  infant;  and  further,  it  was  established 
that  in  health,  fat  has  an  insignificant  influence  on  the  rate  of  absorption 
and  assimilation  of  protein,  while  the  influence  in  this  direction  of  carbo- 
hydrate is  very  marked,  exercising  a  protecting  power  over  the  combustion 
of  protein  and  therefore  increasing  the  degree  of  its  assimilation. 

Notwithstanding  the  revision  in  the  view  of  the  role  of  protein  in  the 
process  of  nutrition  of  the  infant,  it  remains  true  that  growth  of  tissues 
cannot  take  place  without  a  retention  of  nitrogen  in  the  organism.  It 
is  natural  to  find,  therefore,  that  considerable  attention  was  devoted  to 
the  study  of  nitrogen  metabolism  in  conditions  of  malnutrition. 

The  earlier  investigations  into  the  nitrogen  metabolism  of  atrophic 
children  belong  to  Rubner  and  Heubner,^  to  Baginsky,-  and  to  Bendix.^ 
In  the  patients  of  Rubner  and  Heubner  and  of  Baginsky,  protein  assimi- 
lation was  lowered.  Baginsky  reached  the  conclusion  that  infantile 
atrophy  was  caused  by  disturbed  assimilation  resulting  from  the  atrophic 
changes  in  the  gastro-intestinal  tract.*  Also  in  the  patient  of  Heubner 
and  Rubner  the  absorption  was  apparently  defective.  Bendix  was  the 
first  to  make  the  observation  that  normal  protein  metabolism  coexisted 


1.  Rubner  and  Heubner:  Ztschr.  f.  Biol.,  1899,  xxxviii,  360. 

2.  Baginsky:   Deutseh.  med.  Wchnschr.,   1899,  xviii,  281. 

3.  Bendix:   Arch.  f.  Anat.  u.  Physiol.  Suppl.  Vol.,  1899,  206. 

4.  In  this  discussion  the  term  "atrophic"  will  be  abandoned,  and  the  terms 
of  Finkelstein — decomposition  and  intoxication — will  not  be  made  use  of.  All 
the  various  conditions  that  result  in  the  retardation  or  the  apparently  complete 
arrest  of  growth  will  be  referred  to  as  infantile  malnutrition. 
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Mith  the  condition  of  chronic  malnutrition.     Later  similar  observations 
were  recorded  by  man}^  writers^  on  protein  metabolism  in  infants. 

B.  Protein  Absorption 

Protein  absorption  generally  is  measured  by  the  difference  in  the 
values  of  the  nitrogen  intake  and  of  the  nitrogen  content  of  the  feces. 
However,  in  recent  years  attention  has  been  called  by  Orgler^  to  the  fact 
that  the  nitrogenous  portion  of  the  feces  is  composed  not  exclusively  of 
the  unabsorbed  residue  of  the  food  nitrogen,  but  contains  the  nitrogenous 
substances  of  the  intestinal  secretions.  Orgler,  in  fact,  regards  all  the 
nitrogen  of  the  feces  as  derived  from  the  latter  source.  So  long,  however, 
as  the  source  of  the  feces  nitrogen  is  not  as  yet  fully  established,  it  was 
considered  more  conservative  to  estimate  the  value  of  protein  absorption 
by  the  old  method,  bearing  in  mind  that  the  values  obtained  in  this 
manner  are  minimal. 

It  has  been  pointed  out  by  Orgler  that  the  nitrogen  output  through 
feces  remains  approximately  constant,  regardless  of  the  nitrogen  intake, 
although  the  value  varies  for  every  infant.  The  observations  on  our 
patients  (Table  2)  harmonize  with  this  view.  Thus,  in  Janes  (Case  1) 
the  nitrogen  content  of  the  feces  was  for  only  one  day  0.23  gm.  and  for 
two  days  about  0.35  gm.  each  day.  In  the  other  periods,  the  output  was 
about  0.40  gm.  and  only  once  reached  0.78  gm.  Thus  the  value  was  not 
absolutely  constant,  though  the  fluctuations  were  not  very  great.  It 
remained  practically  constant  when  there  was  little  variation  in  the 
nitrogen  intake.  Thus  in  the  three  experiments  on  Franco  (Case  5)  the 
intake  remained  2.56,  2.47,  2.51  gm.  nitrogen  per  day  of  each  period, 
and  the  nitrogen  output  for  each  of  the  three  periods  was  0.49,  0.48, 
0.50  gm.  The  proportion  of  absorbed  nitrogen  varied  in  Janes  (Case  1) 
from  80  to  91.5  per  cent.,  the  average  being  about  87.0  per  cent,  of  the 
intake.  In  all  other  patients  the  absorption  exceeded  considerably  80  per 
cent,  of  the  intake,  with  the  exception  only  of  Stocker  (Case  3).  In  this 
instance  the  low  average  of  nitrogen  absorption  of  about  78  per  cent. 
was  conditioned  by  higher  intestinal  peristalsis.  Thus,  from  the  stand- 
point of  protein  absorption  our  patients  presented  little  abnormality. 

C.  Nitrogen  Balance 

The  nitrogen  retention  reached  a  higher  value  in  those  of  our  patients 
who  showed  a  very  considerable  gain  in  weight  in  course  of  the  experi- 

5.  Orgler:  .Jahrb.  f.  Kinderh.,  1908,  Lxvii,  38.3;  Monatschr.  f.  Kinderh.,  1908, 
135:  Freund:  Jahrb.  f.  Kinderh.,  1904,  lix,  421;  1905,  Ixi,  36;  Cronheim  and  Mul- 
ler:  Biochem.  Ztschr.,  1908,  ix,  76;  Lange  and  Behrend:  Jahrb.  f.  Kinderh.,  1897, 
xliv,  337;  Philips:  Jlonatschr.  f.  Kinderh.,  1906,  413;  Meyer,  L.  F.:  Jahrb.  f. 
Kinderh.,  1910.  Ixxi,  379. 

6.  Orgler:  Ergebn.  d.  Inn.  Med.,  1908,  ii,  464. 
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ment,  and  tliiis  were  in  a  state  of  reconvalescence.  In  Franco  (Case  5), 
who  was  gaining  weight  continually,  the  nitrogen  retention  reached  the 
high  value  of  41.8  per  cent.;  in  Guerin  (Case  4),  who  also  showed  a 
marked  gain  in  weight  during  three  experiments,  the  highest  retention 
was  33.1  per  cent,  of  the  intake.  On  the  other  hand,  in  Janes  (Case  1) 
no  parallelism  is  noted  between  the  curve  indicating  the  gain  in  weight 
and  that  of  nitrogen  retention.  Thus,  during  the  period  of  the  highest 
nitrogen  retention  of  1.091  gm.  per  day,  the  body  weight  showed  no  gainj 
and  on  the  other  hand  in  period  9,  when  the  body  weight  reached  the 
highest  value  of  4,680  gm.,  the  nitrogen  retention  was  only  0.552  gm.  per 
day.  However,  most  instructive  is  the  consideration  of  the  total  nitrogen 
balance  for  the  fifty-three  days  recorded  in  the  tables.  The  total  retention 
of  nitrogen  for  the  period  was  34.53  gm.  According  to  the  analysis  of 
W.  Camerer,^  Jr.,  the  nitrogen  content  of  a  new-born  infant  is  1.95  per 
cent.  On  the  basis  of  this  the  nitrogen  gain  ought  to  correspond  to 
1.726  gm.  The  ultimate  gain  in  weight  was  only  120.0  gm.  Admitting 
that  the  value  of  Camerer  is  not  absolutely  correct,  and  that  some  of  our 
values  are  not  free  from  error,  one  nevertheless  is  impressed  by  the  fact 
that  during  the  time  of  the  experiment  there  was  undoubtedly  a  consider- 
able growth  of  the  mass  of  cellular  material,  without  an}^  marked  increase 
in  the  body  weight.  It  must  be  mentioned  in  this  connection  that  Cam- 
erer has  also  noted  a  gain  in  the  size  of  infants  without  a  corresponding 
gain  in  weight. 

FAT  METABOLISM 

A.     General  Considerations 

According  to  the  view  of  the  majority  of  writers,  the  most  striking 
manifestation  of  abnormal  metabolism  in  infantile  malnutrition  is  the 
response  of  the  organism  to  the  administration  of  fat.  Fat  added  to  the 
food  of  normal  infants  in  quantities  exceeding  considerably  the  average 
requirement  does  not  alter  in  any  way  the  character  of  the  general  metab- 
olism, may  not  cause  any  disturbance,  and  on  the  contrary  may  bring 
about  a  rise  in  the  rate  of  daily  gain  in  weight. 

In  infantile  malnutrition  the  response  is  very  different.  The  most 
obvious  abnormality  and,  from  the  practical  standpoint,  the  most  impor- 
tant one  is,  that  the  increase  in  the  fat  intake  causes  a  disturbance  of 
digestion  and  a  loss  instead  of  an  increase  in  weight.  The  abnormal 
"weight  response"  is  associated  with  symptoms  of  general  discomfort. 
This  peculiar  influence  of  fat  in  infants  with  chronic  malnutrition  has 
been  the  subject  of  numerous  experimental  investigations.     Steinitz,^ 


7.  Camerer.  W.,  Jr.:   Ztsclir.  f.  Biol.,   1900,  xxxix,   182;   and  Ztscbr.  f.  Biol., 
1900.  xl,  531. 

8.  Steinitz:  Jahrb.  f.  Kiuderh.,  1905,  Ivii,  689. 
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Keller,^  Freund/'^  Birk,"  Eothberg,"  and  L.  F.  Meyer^^  have  furnished 
most  valuable  contributions  in  this  connection.  Special  attention  was 
paid  by  these  authors  to  the  mineral  metabolism.  But  even  after  these 
recent  contributions,  the  number  of  thoroughly  described  cases  is  not 
sufficient  to  permit  establishing  a  clear  causative  relationship  between  the 
various  symptoms  observed  in  the  course  of  this  diseased  condition.  A 
priori,  the  ill  effects  of  fat  intake  may  be  attributed  to  either  one  of  the 
following  assumptions: 

1.  Lack  of  absorption. 

2.  The  effect  of  the  fatty  acids  on  the  mineral  metabolism.  The 
presence  in  the  intestinal  wall  of  considerable  quantities  of  soaps  may 
lead  to  a  deficient  supply  of  mineral  elements  to  the  tissues. 

B.  Fat  Absorption 

In  health  comparatively  little  fat  is  removed  by  the  feces,  over  95 
per  cent,  being  absorbed  from  the  intestinal  tract.  On  this  point  most 
observers  are  in  harmony.  Less  accord  exists  regarding  the  view  on  fat 
absorption  in  the  various  conditions  of  infantile  malnutrition.  According 
to  Freund,  even  under  abnormal  conditions  of  nutrition,  the  fat  absorp- 
tion may  remain  perfectly  normal,  and  he  records  instances  in  which  with 
"soap  stools"  the  fat  absorption  reached  as  high  a  value  as  97  per  cent. 
of  the  intake.  On  the  other  hand,  Bahrdt/*  Birk,i^  M.  Chatruet,^® 
Hecht,^''  and  L.  F.  Meyer^^  record  in  conditions  of  malnutrition  with 
"soap  stools"  a  fall  in  the  fat  absorption  averaging  about  80  per  cent. 

In  all  patients  under  our  observation  the  fat  absorption  was  consider- 
ably below  normal  (Table  3).  The  lowest  percentage  noted  in  Janes 
(Case  1)  was  52.3  per  cent.;  the  highest,  95.8  per  cent.,  the  average 
varying  between  70  and  80  per  cent.  The  greatest  loss  of  fat  was 
undoubtedly  caused  by  diarrhea,  and  the  most  complete  absorption  can 
be  explained  by  the  addition  of  olive-oil  to  the  diet  of  that  period.  The 
other  fluctuations  were  conditioned  by  the  quantity  of  the  fat  intake.  On 
the  day  of  the  highest  intake  78.6  per  cent,  was  absorbed.  In  the  other 
patients  the  absorption  fluctuated  within  the  same  limits,  namely  between 
70  and  85  per  cent.  The  only  exception  with  a  considerably  lower  fat 
absorption  is  presented  by  Stocker  (Case  3),  in  whom  the  lowest  rate  of 
absorption  fell  to  3-4.2  per  cent,  and  the  highest  did  not  reach  above  71.5 


9.  Keller:   Arch.  f.  Kinderh.,  1900,  xxix,  1. 

10.  Freund:  Jahrb.  f.  Kinderh.,  1905,  Ixi,  36. 

11.  Birk:  Jahrb.  f.  Kinderh.,  1907,  Ixvi,  300. 

12.  Rothberg:   Jahrb.  f.  Kinderh.,   1907,  Ixvi,  69. 

13.  Meyer,  L.  F.:  Jahrb.  f.  Kinderh.,  1910,  Ixxi,  379. 

14.  Bahrdt:   Jahrb.  f.  Kinderh.,   1910,  Lxxi,  249. 

15.  Birk:   Jahrb.  f.  Kinderh.,  1907,  Ixvi,  69. 

16.  Chatruet,  M.:   Th#se  de  Paris,  1904. 

17.  Ilecht:  Jahrb.  f.  Kinderh.,  1905,  Ixii,  613. 
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per  cent.  Again  in  tliis  inritance  the  low  absorption  was  caused  by 
increased  peristalsis.  On  the  other  hand,  the  patient  who  showed  the 
highest  average  fat  absorption — Dolan  (Case  7) — was  receiving  olive-oil. 
The  beneficial  effect  of  olive-oil  on  fat  absorption  had  been  noted  already 
by  Freund.^^ 

According  to  his  experiments  the  comparative  degree  of  fat  absorption 
on  a  diet  containing  no  olive-oil,  and  one  containing  the  oil  (the  total 
amount  of  fat  intake  being  equal)  varied  as  follows: 

Cases     Diet  Per  cent  of  Soap 

A.  Meal    46.7 

Oil  7.9 

Malt    5.9 

B.  Meal    57.0 

Oil   6.2 

Malt    5.0 

In  reviewing  these  observations  on  the  fat  absorption  one  is  impressed 
by  the  fact  that  in  all  patients  (with  the  exception  of  Dolan,  Case  7), 
the  loss  of  fat  through  the  feces  was  not  sufficient  to  cause  in  itself  any 
perceptible  deviation  in  the  general  nutrition. 

C.  Soap  Content  of  the  Feces 

In  health,  according  to  Freund,^^  the  average  proportion  of  insoluble 
soaps  in  feces  is  18.3  per  cent,  of  the  total  fat  in  the  feces,  the  lowest 
figure  being  4.9  per  cent,  and  the  highest  35.9  per  cent.  In  conditions  of 
malnutrition  the  average  reaches  48.0  per  cent.,  the  lowest  being  42.1 
per  cent,  and  the  highest  57.0  per  cent. 

In  the  patients  under  our  observation  the  soap  content  of  the  feces 
varied  considerably.  The  percentage  of  soap  in  the  stools  of  Janes 
(Case  1)  was  as  a  rule  very  high,  83.5  per  cent,  in  one  period,  and  gave 
an  average  of  46.3  per  cent,  for  the  thirteen  periods.  The  low  content 
of  soap  of  11.0  per  cent,  was  conditioned  by  diarrhea  and  on  two  other 
occasions  the  low  percentage  of  soap  in  the  feces  was  caused  by  the 
addition  to  the  diet  of  olive-oil. 

Of  the  other  patients  a  high  percentage  of  soap  in  the  feces  was  noted 
only  in  Dakak  (Case  2),  the  average  being  66.7  per  cent.  and.  as  can 
be  seen  from  the  following  table,  the  soap  content  of  the  remaining 
patients  did  not  exceed  the  normal  value. 


Patients 

Janes  

Per  cent, 
of  Soap 
in  Feces 

40.3 

66.7 

20.3 

Patients 

Franco    

Per  cent, 
of  Soap 
in  Feces 
11  66 

Dakak  

Stoeker  

Vogelin  

Dolan    

13.8 

34 

Guerin    

20.9 

18.  Freund:    Biocliem.   Ztschr.,    1909,  xvi.  453. 

19.  Freund:  Ergebn.  d.  inn.  Med.,  1909,  iii,  163. 
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The  lowest  percentage  of  soap  was  noted  in  Franco  (Case  5),  who  at 
the  time  of  the  metabolism  experiment  was  in  a  condition  of  reconvales- 
cence.  Yogelin  (Case  6)  also  was  in  a  condition  of  reconvalescence, 
gaining  weight  at  the  beginning  of  the  experiment,  although  his  condition 
became  aggravated  during  the  experiment.  On  the  other  hand,  Dakak 
(Case  2)  was  apparently  in  a  comparatively  good  condition,  showing 
a  gain  in  weight  during  the  time  of  the  metabolism  experiment,  and  yet 
the  percentage  of  soap  in  his  feces  was  very  high. 

It  must,  however,  be  bo}ne  in  mind  tliat  all  other  observations  with 
the  exception  of  the  one  on  Janes  (Case  1)  were  of  comparatively  short 
duration,  and  therefore  are  less  instructive.  But,  even  in  the  case  of 
Janes,  it  is  as  yet  difficult  to  determine  the  factors  which  control  the 
soap  formation.  Comparing  three  periods,  the  fourth,  fifth  and  sixth, 
which  differ  principally  in  the  carbohydrate  intake,  one  notes  that  the 
lowest  percentage  of  soap  formation  coincides  with  the  period  of  the 
highest  carbohydrate  intake.  Also  very  instructive  are  the  last  three 
periods.  They  all  differ  principally  in  their  fat  intake.  The  highest 
content  of  soap  in  the  feces  coincides  with  the  lowest  fat  intake.  At  first 
glance,  the  result  seems  very  paradoxical.  However,  it  is  possible  that 
the  addition  of  olive-oil  to  the  diet  of  the  last  two  periods  conditioned 
the  improvement  in  the  fat  absorption  and  the  fall  in  the  ratio  of  soap 
formation. 

Thus  the  analysis  of  the  composition  of  the  fat  of  the  feces  in 
infantile  malnutrition  leads  to  the  conclusion  that  in  this  condition  the 
fat  absorption  from  the  small  intestines  is  diminished.  The  unabsorbed 
fat,  fatty  acid  and  alkaline  soaps,  therefore,  reach  the  colon.  There  the 
fat,  fatty  acids  and  the  alkaline  soaps  are  transformed  into  insoluble 
calcium  soaps. 

D.  Salt  Content  of  the  Feces 

The  abnormal  soap  formation  may  lead  to  a  fundamental  change  in 
the  character  of  the  general  composition  of  the  feces,  which  in  its  turn 
may  affect  the  general  health  and  the  growth  of  an  infant.  Thus,  a  priori, 
by  the  formation  of  calcium  soaps,  the  insoluble  phosphates  may  be 
transformed  into  soluble  salts,  and  in  this  manner  may  suffer  absorption. 
The  theoretical  considerations  were  corroborated  by  experiment.  In 
healthy  infants  with  a  normal  fat  absorption,  high  fat  intake  remains 
without  influence  on  the  mineral  composition  of  the  feces.  In  chronic 
malnutrition  the  salt  output  through  the  feces  is  considerably  raised  by 
the  fat  of  the  diet.  This  was  demonstrated  by  Steinitz,^  Freund.^°  Eoth- 
berg,^-  Birk,^^  and  L.  F.  Meyer."  Experimentally  the  same  effect  of  high 
fat  intake  was  observed  by  Schlesinger^^  on  dogs  after  the  removal  of 
the  pancreas.    The  loss  of  mineral  bases  after  high  fat  intake  may  reach 


19.  Naunyn's  Festschrift:  Ztschr.  f.  klin.  Med.,  1904,  Iv,  214. 
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a  degree  sufficient  to  produce  a  negative  salt  balance,  which  alone  may 
arrest  further  growth.  This  consideration  perhaps  more  than  anything 
else,  led  Czerny  and  Keller  to  the  assumption  that  loss  of  mineral  bases 
and  the  following  acidosis  are  the  prime  factors  in  the  patliogenesis  of 
infantile  malnutrition. 

In  the  patients  under  our  observation  there  was  noted  a  considerable 
content  of  mineral  bases  of  the  feces.  The  fluctuations  in  the  absolute 
quantities  of  mineral  constituents  removed  by  the  feces  did  not  follow 
the  rise  or  fall  in  the  percentage  of  the  soap  content  of  the  feces.  In 
Stocker  (Case  3),  with  an  average  soap  content  of  20.3  per  cent.,  the 
average  ash  content  of  the  feces  (weighed  as  sulphates)  was  3.89  gm. 
per  da}^,  while  in  Janes  (Case  1),  with  an  average  of  46.3  per  cent.,  the 
daily  output  of  ash  (as  sulphates)  in  the  feces  was  3.91  gm.  per  day. 
The  absolute  quantity  of  ash  in  the  feces  did  not  follow  closely  even  the 
curve  of  the  absolute  quantities  of  soap  removed  through  the  feces;  thus, 
in  Janes  (Case  1),  with  an  average  daily  output  of  soap  of  below  2.0 
gm.,  the  ash  output  through  the  feces  was  3.98  gm.  per  day,  and  in 
Dakak  (Case  2)  the  daily  output  of  soap  was  2.7  gm.  with  a  corre- 
sponding ash  output  of  2.78  gm,  per  day.  Further,  in  Stocker  (Case  3) 
a  daily  output  of  1,41  gm,  soap  corresponded  to  3.80  gm.  of  ash. 
T]ns  apparent  paradoxic  phenomenon  is  readily  interpreted  by  the  con- 
sideration of  phosphoric  acid  output,  A  comparison  of  the  phosphoric 
acid  output  through  the  feces  of  Janes,  Dakak  and  Stocker  (Cases  1,  2 
and  3)  reveals  the  fact  that  its  value  rises  with  the  fall  of  the  proportion 
of  soap  to  ash.  This  observation  is  of  great  importance,  for  the  reason 
that  it  demonstrates  that  in  the  chronic  forms  of  infantile  malnutrition 
the  formation  of  fatty  acids  in  the  intestines  does  not  reach  the  degree  at 
which  the  ash  content  of  the  intestinal  tract  is  insufficient  to  neutralize 
them.  In  such  forms,  the  pathogenesis  of  the  disease  cannot  be  inter- 
preted either  in  the  light  of  insufficient  fat  absorption,  or  in  the  light  of 
excessive  loss  of  mineral  bases,  owing  to  the  presence  of  unabsorbed  fatty 
acids  in  the  colon.  The  theory  connecting  the  pathogenesis  of  infantile 
malnutrition  with  the  phenomenon  of  the  formation  of  soap  stools  is 
not  applicable  to  conditions  similar  to  those  in  our  observations.  Also 
Bahrdt-*'  reached  the  conclusion  that  the  quantity  of  fatty  acids  found 
in  the  patients  under  his  observation  was  insufficient  to  neutralize  all 
the  mineral  bases  found  in  the  feces.  And  yet  in  his  observation  the 
ratio  of  fatty  acids  to  ash  was  much  higher  than  in  our  patients, 

MINERAL   BALANCE  AND  ACIDOSIS 

Thus  the  behavior  of  fat  in  the  intestinal  tract  in  chronic  infantile 
malnutrition  is  insufficient  to  disturb  markedly  the  salt  output  through 


20.  Bahrdt:   Jahrb.  f.  Kinderh.,  1910,  bcxi,  2G7. 


336  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

the  feces  and,  therefore,  there  is  little  reason  to  expect  a  pronounced 
disturbing  effect  of  the  fat  intake  on  the  general  salt  balance.  The 
analysis  of  the  tables  (Table  3)  shows  that  in  all  our  patients  the  salt 
balance  was  positive.  In  Janes  (Case  1),  who  was  under  observation  for 
the  longest  period  of  time,  the  curve  of  the  salt  balance  does  not  follow 
the  one  of  fat  intake,  nor  that  of  fat  absorption,  nor  the  curve  of  the  soap 
content  of  the  feces.  Thus,  the  behavior  of  fat  in  the  intestinal  tract 
of  our  patient  gave  no  cause  for  creating  a  want  of  mineral  bases  in  the 
tissues,  nor  for  creating  the  acidosis  in  the  organism.  This  hj^pothesis 
is  substantiated  by  the  analysis  of  the  curve  of  the  ammonia-nitrogen 
elimination.  Only  in  one  patient,  Stocker  (Case  3)  the  ammonia  output 
reached  the  value  that  indicates  a  condition  of  acidosis  (average  =  21.3 
per  cent.)  ;  in  all  other  patients,  as  can  be  seen  from  the  tabulation 
below,  the  average  ammonia  output  is  approximately  normal. 

Average  Ammonia  Nitbogen  Output 

Patient  Per  cent.  Patient  Per  cent. 

Janes     5.6  Franco    8.3 

Dakak    9.1  Vogelin   11.2 

Stocker     21.3  Dolan    4.4 

Guerin    6.9 

In  Janes  (Case  1)  the  fluctuations  in  the  ammonia  output  do  coin- 
cide with  the  fluctuations  of  the  fat  intake,  and  thus  they  are  in  harmony 
with  the  observations  of  Czerny  and  Keller,^^  Steinitz,^^  on  infants,  and 
of  Schittenhelm^^  on  adults. 

However,  similar  fluctuations  under  the  influence  of  alteration  in  the 
diet  may  occur  also  in  health.  Thus,  there  is  no  evidence  that  the  char- 
acter of  the  intermediary  fat  combustion  in  our  patients  was  disturbed 
in  a  manner  to  cause  the  condition  of  acidosis.  The  exception  of  Stocker 
(Case  3)  was  probably  conditioned  by  an  abnormally  high  intestinal 
fermentation. 

SUMJIARY  OF  THE  ANALYSIS  OF  THE  BEHAVIOR  OF  FAT  IN  THE  PATIENTS 

UNDER  OBSERVATION 

This  summary  brings  to  light  the  following  peculiarities  in  the  effect 
produced  by  fat  intake  in  the  seven  patients  under  our  observation : 

1.  In  all  patients  it  undoubtedly  produced  an  increased  peristalsis 
of  the  small  intestines.  Whether  this  effect  was  produced  by  the  fat 
independently,  or  whether  the  fat  facilitated  the  similar  action  of  the 
carbohydrates  can  for  the  present  not  be  stated  with  a  degree  of  certainty. 

2.  The  increased  peristalsis  results  in  a  fall  of  fat  absorption  and, 

21.  Czerny  and  Keller:    Jahrb.   f.  Kinderh.,   1897,  xliv,  25;    1897,   xlv,  274. 

22.  Steinitz:     Monatschr.  f.  Kinderh.,  1902,  1,  4,  225;  Centralbl.  f.  inn.  Med., 
1904,  XXV,  81. 

23.  Schittenhelm :  Deutsch.  Arch.  f.  klin.  Med.,  1903,  Ixxvii,  517. 
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3.  In  an  abnormal  composition  of  the  feces,  which  expresses  itself 
in  a  high  content  of  insoluble  soap. 

However,  the  lack  of  fat  absorption  and  the  withdrawal  of  mineral 
bases  by  the  unabsorbed  fat  did  not  reach  a  sufficient  degree  of  intensity 
to  be  regarded  as  very  important  factors  in  causing  the  defective  nutrition 
in  our  patients. 

On  the  other  hand,  the  fat  of  the  food  failed  to  produce  the  principal 
effect  that  it  invariably  causes  in  health.  Namely,  it  failed  to  bring 
about  in  connection  with  the  carbohydrate  of  the  food  the  normal  gain 
in  weight  in  the  patients,  who  did  not  suffer  from  any  difficulty  in 
nitrogen  assimilation,  and  whose  diet  contained  a  sufficient  amount  of 
calories  for  normal  growth. 

In  this  peculiarity  of  fat  metabolism  undoubtedly  is  contained  the 
principal  difference  of  metabolism  in  infant  malnutrition  as  compared 
with  that  in  health.  The  primary  cause  of  this  abnormal  form  of  metab- 
olism is  difficult  to  detect.  It  is  conceivable  that  in  the  chronic  forms  of 
infantile  malnutrition  a  certain  vicious  cycle  is  established.  In  the  loss 
of  adipose  tissue  caused  by  some  disease,  or  by  some  temporary  condition, 
the  organism  sustains  a  very  grave  damage  of  its  heat  regulating  factors. 
Under  these  conditions  a  higher  energy  value  is  required  for  normal 
gi'owth,  while  the  average  normal  diet  is  insufficient  to  enable  the  emaci- 
ated organism  to  continue  its  growth  at  the  normal  rate.  It  is  conceivable 
that  the  organism  may  grow  at  the  expense  not  only  of  the  food  but  also 
of  the  fat  and  of  the  carbohydrates  of  the  reserve  material  within  the 
tissues.  This  may  last  so  long  as  the  glycogen  and  fat  from  the  tissues 
is  not  completely  removed;  after  this,  normal  growth  could  be  made 
possible  only  by  an  excessively  high  diet,  rich  in  fat.  Unfortunately  in 
all  of  the  patients  under  our  observation,  and  in  those  recorded  by  other 
authors,  there  was  noted  a  marked  intolerance  of  the  intestines  for  both  fat 
and  carbohydrates,  which  expressed  itself  in  the  appearance  of  increased 
intestinal  peristalsis  following  a  high  intake  of  fat  or  carbohydrate. 
Therefore,  in  order  to  avoid  diarrhea,  both  the  carbohydrate  and  fat 
intake  need  to  be  limited.  Under  these  conditions  the  moderate  food 
intake  can  suffice  for  only  one  of  the  functions,  either  for  growth  or  for 
storing  up  reserve  material  in  the  form  of  fat  and  carbohydrate.  The 
tendency  of  the  infantile  organism  for  growth  is  more  intense  than  that 
for  storing  up  reserve  ^paterial,  and  thus  the  organism  continues  to 
perform  the  function  of  growth  under  most  uneconomical  conditions. 
The  continuous  nitrogen  retention  without  increase  in  body  weight  may 
be  the  expression  of  the  condition  in  which  growth  was  proceeding  at 
the  expense  of  the  fat  and  carbohydrate  depots.  The  analytical  data  on 
the  composition  of  the  tissues  in  infantile  malnutrition  furnished  by 
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Steinitz  and  Weigert-*  may  be  regarded  as  supporting  the  view  just 
expressed.  The  findings  of  these  authors  reveal  a  very  low  fat  content 
of  the  tissues  in  this  pathologic  condition.  The  tissues  of  the  child  with 
infantile  malnutrition  contained  only  2.31  per  cent,  fat,  while  according 
to  Caraerer,  Jr.,^^  the  normal  tissues  of  infants  of  the  first  year  contain 
12.3  per  cent. 

It  is,  however,  noteworthy  that  the  deviation  in  the  utilization  of  fat 
in  infantile  malnutrition  is  principally  of  a  quantitative  nature.  The 
analysis  of  the  curve  representing  the  fluctuations  in  weight  in  Janes, 
indicates  a  certain  correlation  between  rise  in  weight  and  increase  in  fat 
intake.  It  should  be  mentioned  in  this  place  that  the  possibility  of 
nitrogen  retention  without  a  corresponding  increase  in  the  storing  up  of 
fat  and  carbohydrate  has  already  been  pointed  out  by  Eubner,^®  who 
designated  the  condition  by  the  term  "selectiver  Ansatz." 

In  conclusion  we  wish  to  remark  that  in  course  of  the  work  the 
impression  was  gained  that  the  addition  of  olive-oil  to  the  usual  diet  in 
proportion  of  1  to  2  per  cent,  of  the  volume  of  the  total  intake  improved 
the  utilization  of  the  total  fat.  The  feces  returned  to  a  composition 
approaching  that  of  the  normal  feces,  the  salt  balance  also  approached 
nearer  the  normal,  and  gain  in  weight  increased  in  intensity.  From  the 
appended  histories  it  can  be  seen  that  it  had  been  employed  in  several 
cases  with  some  promise  of  success. 

CLINICAL    HISTORIES 

Case  1. — Janes,  5  months  old,  was  admitted  to  the  Hospital  Xov.  9,  1909. 
There  was  a  history  of  continued  loss  in  weight  since  his  first  month,  occasional 
vomiting  and  several  attacks  of  diarrhea  during  the  summer.  For  one  month 
before  admission  there  was  constipation  and  vomiting  after  every  feeding.  On 
admission  the  child  was  poorly  nourished  and  had  a  greatly  distended  abdomen; 
weight,  4,176  grams.  By  November  13,  the  general  condition  had  somewhat 
improved,  digestion  was  better  and  the  stools  were  normal. 

The  metabolism  experiment  was  continued  from  November  17  till  March  3, 
with  interruptions,  viz.:  December  10  to  13;  December  25  to  31;  January  29  to 
February   14. 

The  weight  at  the  beginning  of  the  experiment  was  4,134  grams.  At  first  he 
appeared  bright  and  happy.  The  best  weight  was  on  January  14,  4,672  grams. 
From  January  21  to  31  there  was  fever,  cough  and  a  double  otitis  media.  On 
this  account  the   observations  were  interrupted. 

On  March  3,  when  the  experiment  ended,  the  weight  was  4,261  grams,  the 
stools  thin  and  green,  and  the  child  did  not  look  well.  He  was  discharged 
March  7,  weight  4,153  grams.  Subsequent  to  discharge  his  condition  improved 
and  he  gained  in  weight  on  a  diet  including  much  carbohydrate. 

Case  2. — Dakak,  7  months  old,  was  admitted  Jan.  22,  1910.  with  broncho- 
pneumonia. From  Sept.  14,  1909,  to  Jan.  20,  1910,  the  child  had  been  in  the 
hospital  as  a  feeding  case  and  was  discharged  in  good  condition.     On  readmission 


24.  Steinitz  and  Weigert:  Monatsschr.  f.  Kinderh.,  1905-6,  iv,  6,  p.  301. 

25.  Camerer,    .Jr.:    Pfaundler-Schlossman,    Handbuch    der    Kinderheilkunde,    1. 
Aufl.,  Leipzig,  1906. 

26.  Rubner:  Das  Problem  der  Lebensdauer,  Munchen  and  Berlin,  1908,  p.   110. 
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he  was  small  and  poorly  nourished,  with  signs  of  moderate  rachitis.  By  February 
12,  the  symptoms  of  pneumonia  Imd  disappeared;  he  had  gained  in  weight  and 
looked  well. 

When  the  metabolism  experiment  was  begun  March  8,  he  weighed  4,179  grams. 
The  stools  were  large  and  good.  On  March  15,  the  metabolism  experiment  was 
discontinued,  as  the  child  again  developed  a  pneumonia.  The  weight  was  then 
4,386  grams.     He  grew  rapidly  worse  and  died  IMarch  21. 

Case  3. — Stocker,  3V^  months  old,  entered  the  Hospital  March  2,  1910.  There 
was  a  history  of  vomiting  and  diarrhea  for  three  days  before  admission.  He 
was  moderately  well  nourished;  not  acutely  ill;  abdomen  distended;  stools  thin 
and  yellow;   weight,  4,700  grams. 

The  metabolism  experiment  lasted  from  March  17  through  April  2.  The 
weight  fell  to  4,554  grams  but  his  general  condition  appeared  to  be  better  at 
first.  The  experiment  was  stopped  April  2  because  the  child  became  weak,  with 
loss  of  appetite,  and  the  weight  had  fallen  to  4,322  grams. 

His  lowest  weight  was  4,204  grams  on  April  30.  The  albumin  of  two  eggs 
was  added  to  his  daily  food.  Breast  feeding  was  attempted  but  he  refused  to 
take  the  breast.  By  May  27,  the  child  appeared  greatly  improved;  the  stools 
were  normal;  weight,  4,700  grams.  On  June  13,  olive-oil,  2  grams  three  times 
a  day,  was  added  to  his  food.  He  continued  to  gain  in  weight  and  was  dis- 
charged June  22  in  good  condition. 

Case  4. — Guerin,  3  months  old,  was  admitted  Dec.  11,  1909,  with  symptoms 
of  an  acute  gastro-enteritis.  He  looked  acutely  ill.  The  stools  were  green  and 
thin;  the  weight,  4,120  grams.     He  improved  with  the  addition  of  breast  feeding. 

The  metabolism  experiment  was  begun  April  13  and  continued  until  May  3. 
Weight  at  the  beginning  was  4,320  grams  and  he  gained  to  4,451  grams.  From 
April  26,  olive-oil  was  given,  at  first  2  grams  three  times,  later  increased  to 
four  times  a  day.  In  spite  of  a  cervical  abscess  and  double  otitis  media  the  child 
continued  to  gain  slowly  and  on  June  14  weighed  4,643  grams,  when  he  was  dis- 
charged. 

Case  5. — Franco,  3  months  old,  was  admitted  to  the  Hospital  April  19,  1910, 
with  an  acute  bronchitis.  He  was  small  but  fairly  nourished.  The  stools  were 
soft  and  contained  some  mucus  and  often  soft  lumps. 

The  metabolism  experiment  Avas  started  May  7  and  continued  to  May  31 
with  an  interruption  from  May  11  to  22. 

At  the  beginning  of  the  experiment  the  child  was  gaining  and  weighed  3,593 
grams.  On  May  11  the  weight  was  3,704  grams  and  increased  to  4,002  grams  by 
May  22.  During  this  time  four  grams  of  salt  per  diem  were  added  to  the  food. 
This  was  increased  to  five  grams,  but  he  refused  the  food  with  this  added  quan- 
tity of  salt.  At  the  end  of  the  experiment  the  weight  was  4,074  grams.  On 
June  4.  olive-oil  was  added,  2  grams,  increased  to  4  grams  three  times  a  day. 
The  child  was  discharged  June  17,  gaining  in  weight  and  in  good  condition. 

Case  6. — Vogelin,  4^4  months  old,  was  admitted  to  the  Hospital  April  13, 
1910.  For  the  month  before  admission  the  stools  had  been  green  and  thin  and 
there  had  been  constant  loss  in  weight.  On  examination  the  child  was  found  to 
be  greatly  emaciated,  with  a  distended  abdomen  and  moderate  degree  of  rachitis. 
Weight,  3,794  grams.  He  gained  steadily  in  weight  and  strength  and  the  stools 
became  normal. 

Tlie  metabolism  experiment  was  begun  May  13  and  continued  only  to  May  16. 
He  was  very  restless,  cried  continuously,  slept  very  little.  There  was  some  vomit- 
ing and  the  stools  were  soft  and  yellow.  The  weight  was  4,115  grams  at  the 
beginning,  but  in  the  three  days  had  dropped  to  4,040  grams.  The  condition 
became  gradually  worse;  the  stools,  thin  and  green;  there  was  a  low  fever,  and 
a  general  edema;  and  he  died  on  May  29. 

Case  7. — Dolan,  2  months  old,  first  entered  the  Hospital  Oct.  19,  1909,  with 
pyloric  stenosis.  His  weight  was  3.058  grams.  He  was  readmitted  for  several 
short  periods  until  March  8,  when,  at  the  age  of  7  months,  the  mother  consented 
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to  leave  him  in  the  hospital.  At  this  time  the  weight  was  3,624  grams.  He  was 
extremely  emaciated,  and  looked  acutely  ill.  There  had  been  daily  lavage  for 
some  time  and  the  vomiting  had  practically  ceased.  The  condition  then  was  one 
of  marasmus.     He  gradually  improved  during  the  next  two  months. 

On  April  8,  olive-oil  was  given,  2  grams  three  times  a  day.  From  3,709 
grams  the  weight  increased  gradually  but  steadily  to  4,077  grams  by  May  5. 
May  18,  weight  was  4,139  grams. 

The  metabolism  experiment  was  then  begun  but  he  was  restless  and  fretful 
and  in  the  three  days  of  the  experiment  he  lost  from  4,139  to  4,083  grams.  Dur- 
ing the  following  week,  however,  he  gained  75  grams.  On  June  6,  olive-oil  was 
increased  to  four  grams  three  times  daily.  The  stools  were  good  and  the  child 
continued  to  gain,  weighing  4,494  grams  when  discharged  June  21.  Four  months 
later  he  was  still  gaining. 


A     CONTRIBUTION     TO     OUR     KNOWLEDGE     OF     THE 

ETIOLOGY       AND        NATURE       OF       HARD 

CURDS     IN    INFANTS'     STOOLS* 

JOSEPH   BRENNEMANN,   M.D. 

CHICAGO 

The  curds  that  occur  in  the  stools  of  infants,  especially  of  those  fed 
on  cow's-milk,  have  been  the  subject  of  much  discussion  among  pedia- 
tricians. A  great  deal  of  importance  attaches  to  the  solution  of  the 
problem  of  their  etiology  and  nature,  because  their  presence  in  the  stools 
has  always  been  considered  an  evidence  of  an  overstepping  of  the  infant's 
tolerance  for  the  particular  food  element  from  which  the  curds  were 
thought  to  be  derived.  The  pendulum  has  swung  from  the  first  natural 
interpretation  that  they  were  undigested  particles  of  curdled  milk,  there- 
fore chiefly  protein  in  origin,  to  the  opposite  extreme,  if  we  are  to  accept 
the  teaching  of  nearly  all  the  foremost  German  pediatricians,  that  the 
casein  takes  no  part  in  their  formation.  From  observations  that  we  have 
made  in  our  clinic  at  Northwestern  University  Medical  School,  and  from 
some  experiments  that  I  have  made  in  the  past  year,  I  believe  we  are 
justified  in  stating  that  one  extreme  is  nearly  as  far  from  the  truth  as 
the  other. 

The  source  of  confusion  lies  in  two  places:  (1)  There  is  a  lack  of 
sharp  definition  of  different  kinds  of  curds;  (2)  German  clinicians,  as 
I  hope  to  demonstrate,  use  a  food  that  differs  vitally  in  just  this  tendency 
to  the  formation  of  curds  of  a  certain  kind,  from  that  which  we.  in  this 
country,  use  as  a  routine.  For  this  reason,  which  I  will  elaborate,  I 
believe  that  certain  curds  do  not  occur  in  the  experience  of  German  pedia- 
tricians as  they  do  in  ours  and  that,  therefore,  the  controversy  concerning 
them  runs  in  parallel  rather  than  opposing  lines. 

The  curds  of  infants'  stools  are  distinctly  of  at  least  two  kinds  that 
differ  essentially  in  morphology,  etiolog}'  and  composition : 

1.  The  small,  soft,  friable,  yellowish  or  whitish  or  greenish  curd — 
the  common  curd  of  milk  indigestion.  This  requires  no  further  descrip- 
tion. It  has  been  removed  from  the  field  of  discussion,  almost  universal 
consent  in  the  last  few  years  having  given  it  predominatingly  a  fat 
origin.    This  curd  occurs  both  when  breast-milk  and  cow's-milk  are  fed. 

2.  The  large,  hard,  tough  curd.  Tliis  curd  bears  no  morphologic 
resemblance  to  the  former,  nor  does  it  occur  under  similar  conditions. 


'Read  before  the  Chicago  Pediatric  Society,  Feb.  21,  1911. 
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It  varies  in  size  from  a  mere  shred  or  that  of  the  head  of  a  pin  to  that 
of  a  lima  bean  or  even  that  of  the  distal  phalanx  of  a  thumb.  It  is 
commonly  the  size  of  an  ordinary  white  bean  and  is  generally  bean- 
shaped,  or  oblong  or  rounded,  though  often,  especially  if  very  large,  it 
is  quite  irregular.  It  is  always  hard  and  usually  can  be  broken  or  crushed 
only  with  considerable  force.  It  is  of  about  the  consistency  and  appear- 
ance of  hard  American  cheese.  It  can  be  picked  out  of  a  stool  with  a  pin 
or  a  stick,  without  being  injured,  as  definitely  as  can  a  bean.  So  strongly 
is  its  resemblance  to  a  soaked  bean  stripped  of  its  coat  that  at  North- 
western we  commonly  call  them  "beans,"  for  short.  On  one  occasion  a 
Mr.  McGuire  reported  at  the  diet  kitchen  that  "Elizabeth  wasn't  doing 
well  at  all,  but  what  could  you  expect  when  the  woman  was  feeding  it 
beans,"  and  he  exhibited  a  very  convincing  diaper.  These  curds  can  be 
washed  in  water  with  great  force,  shaken  in  water  in  a  bottle,  for  example, 
without  any  tendency  to  disintegration,  and  always  sink  rapidly  to  the 
bottom.  When  separated  and  dried  they  form  dry,  hard,  shriveled,  semi- 
translucent  masses  that  resemble  pieces  of  gelatin,  or  of  horn.  Finally 
they  crumble  to  a  coarse  crystalline  powder  when  touched,  or  even 
crumble  spontaneously. 

These  hard  curds  are  either  white  or  dough-colored,  or  even  light 
greenish;  or  else  a  pale,  brownish-yellow  or  amber  color.  The  former 
are  softer  and  more  nearly  friable,  usually  more  rounded  than  the  latter 
and  are  accompanied  by  a  greater  degree  of  indigestion,  as  shown  by  the 
occurrence  of  mucus  and  an  increased  number  of  bowel  movements.  The 
yellowish  or  amber-colored  curds  are  always  very  hard,  and  can  be  bent 
without  breaking.  They  are  often  accompanied  by  indigestion,  but  about 
as  frequently  occur  in  an  otherwise  nearly  normal  movement.  The  two 
varieties  of  hard  curds  rarely,  if  ever,  occur  together,  but  one  kind  may 
merge  into  or  follow  the  other  with  the  baby  on  an  identical  food,  depend- 
ing on  whether  the  indigestion  improves  or  gets  worse.  For  this  reason, 
and  because  of  their  striking  points  of  resemblance,  there  can  be  no  doubt 
that  they  have  a  common  origin. 

The  present  discussion  deals  wholly  with  these  hard  curds.  They 
are  distinctly  rarer  than  the  soft  curds  when  certain  kinds  of  food  mix- 
tures are  used,  distinctly  more  frequent  when  others  are  used,  and,  again, 
never  occur  when  certain  conditions  are  complied  with.  They  do  not 
occur  in  breast  feeding. 

The  present  state  of  our  knowledge  of  these  hard  curds  has  recently 
been  focused  in  a  rather  heated  discussion  between  Fritz  Talbot  of  Boston 
on  the  one  hand,  and  Ludwig  Meyer  of  Berlin,  and  Jerome  Leopold  of 
New  York,  on  the  other.  Talbot  has  published  a  series  of  articles  on 
the  subject  of  hard  curds  and  presents  an  array  of  evidence  that  has 
convinced  him  that  thev  are  of  casein  origin,  in  contradistinction  to  the 
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small,  soft  curds  that  he,  too,  has  found  to  be  derived  chiefly  from  the 
fat.  Meyer  and  Leopold  categorically  and  with  considerable  warmth  deny 
all  of  Talbot's  assertions.  They  speak  constantly  of  "casein  masses," 
not,  however,  in  the  sense  in  which  Talbot  uses  the  term,  i.  e.,  to  designate 
hard  curds,  but  as  a  general  term  synonymous  with  curds.  When  Talbot 
in  a  later  paper  takes  them  to  task  for  not  clearly  differentiating  between 
small,  soft  and  large,  hard  curds  they  emphatically  refute  this  criticism. 
A  careful  reading  of  their  papers  in  the  light  of  my  own  experience  con- 
vinces me,  nevertheless,  that  Meyer  and  Leopold  are  not  using  the  term 
"casein  masses"  as  synonymous  with  hard  curd,  even  when  especially 
asserting  that  they  do.  The  only  possible  explanation  for  such  antag- 
onistic opinions  about  so  decided  a  phenomenon  can  be  found  in  the  fact 
that  Meyer  and  Leopold  are  not  practically  familiar  with  the  hard  curd 
that  Tall)ot,  Southworth,  and  other  American  observers  have  described  so 
unmistakably. 

The  matter  assumes  greater  importance  when  we  realize  that  in  this 
respect  Meyer  and  Leopold  represent  all  of  the  leading  German  authori- 
ties, Heubner,  Czerny,  Finkelstein,  etc. 

The  explanation  for  this  lack  of  familiarity  lies,  of  course,  not  in  a 
lack  of  observation;  no  one  would  ever  accuse  a  German  pediatrician  of 
all  others,  of  that;  but  in  the  simple  fact  that  these  curds  do  not  occur 
in  their  experiences,  while  they  are  common  in  ours,  for  reasons  that  T 
will  elaborate  presently. 

The  arguments  that  Talbot  presents  are,  to  my  mind,  alone  con- 
vincing that  these  hard  curds  are  derived  from  casein.  The  evidence 
that  I  will  present  will,  I  believe,  help  to  clear  the  matter  because  it  will 
enable  Meyer  and  Leopold  to  make  these  curds  experimentally,  so  that 
they  too  can  see  and  study  them. 

That  the  hard  curd  is  of  casein  origin  seems  probable  from  its  very 
appearance  and  consistency.  It  is,  a  priori,  almost  unthinkable  that  it 
is  a  fat,  or  a  salt,  or  a  bacterial,  or  an  intestinal  secretion  derivative. 

Further,  when  fat-free  milk  is  coagulated  with  rennin  and  then 
broken  up,  the  large  curds,  if  separated,  continue  to  contract  and  express 
whey.  They  then  shrivel  up  into  hard  semi-translucent,  horn-like  masses 
and  finally  crumble  in  the  fingers  to  a  coarse  powder,  all  of  which  bears 
a  striking  resemblance  to  what  takes  place  in  these  hard  curds  when 
allowed  to  dry  in  the  same  manner.  The  curd  of  whole  milk  does  this 
less  readily  and  remains  less  dry,  as  if  dipped  in  butter. 

Furthermore,  as  Talbot  has  shown,  and  as  I  have  been  able  to  confirm, 
when  a  mass  of  curdled  milk  is  left  four  to  six  hours  in  10  per  cent, 
formaldehyde  solution  it  becomes  as  hard  as  a  billiard  ball;  in  fact, 
Talbot  tells  us  that  this  principle  is  employed  in  the  manufacture  of 
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billiard  balls.  An  identical  result  is  obtained  when  a  hard  curd  is  thus 
treated. 

Microscopically,  too,  Talbot  has  shown  that  there  is  an  identical 
appearance  in  hard  curds  and  in  curds  made  artificially  by  coagulating 
milk  with  rennet,  and  digesting  the  resulting  curds  for  one  hour  at 
98.6  F.  with  pepsin  and  0.2  per  cent,  hydrochloric  acid,  and  then,  after 
washing,  further  digesting  them  for  one  and  one-half  hours  with  a  fresh 
25  per  cent,  alcoholic  extract  of  pig's  pancreas  in  o  per  cent,  of  carbonate 
of  soda.  In  both  natural  and  artificial  curds  there  is  found  a  white, 
shining,  translucent  network  in  which  numbers  of  neutral  fat  drops  are 
entangled,  that  evidently  could  not  be  reached  by  the  digestive  juices 
because  of  their  casein  envelopes.  Small  curds,  on  the  other  hand,  as 
one  would  expect,  show  the  fat  almost  entirely  in  the  form  of  fatty  acids 
and  soaps. 

Talbot  furthermore  was  able  to  demonstrate  that  "curds  made  and 
digested  artificially  give  exactly  the  same  physical  and  chemical  composi- 
tion as  natural  curds."  He  was  "able  to  dissolve  and  precipitate  these 
tough  curds,  in  the  same  way  as  casein,  by  weak  alkaline  and  acid 
solutions.  This  precipitate  was  obtained  in  as  pure  a  state  as  possible 
and  found  to  contain  nearly  the  same  percentage  of  nitrogen  as  Hammer- 
stein's  pure  casein." 

In  spite  of  this  evidence  Meyer  and  Leopold  maintain  that  casein 
takes  no  part  in  the  formation  of  these  curds ;  that  the  nitrogen  is  derived 
from  some  other  source,  possibly,  as  Langstein  suggests,  from  the  intes- 
tinal secretions.  Talbot  then  brought  out  a  proof  that  these  hard  curds 
do  contain  casein  by  showing  that  they  give  a  specific  biologic  reaction. 
He  prepared  a  specific  anti-cow  casein  serum  by  injecting  rabbits  with 
cow  casein.  With  lactalbumin  and  human  casein  he  obtained  no  precipi- 
tate with  this  serum,  but  with  cow  casein  and  with  the  hard  curd  the 
reaction  was  positive.  Xormal  stools  not  containing  these  hard  curds 
gave  no  such  reaction. 

That  these  curds  are  not  derived  from  the  fat  of  the  food  is  demon- 
strated by  the  fact  that  they  occur  just  as  frequently  with  the  use  of 
fat-free  milk  as  with  whole  milk,  or  cream;  in  fact,  in  my  experience, 
for  reasons  that  will  appear  later,  they  have  occurred  predominatingly 
with  fat-free  milk.  In  all  of  the  experiments  that  I  will  present  certified, 
centrifuged,  fat-free  milk  was  used. 

When  Czerny's  chapter  on  Milchnaehrschaden  first  appeared  we  were 
convinced,  in  the  light  of  former  experiences,  of  the  truth  of  its  teachings 
concerning  curds  and  protein  digestion  and  increasing  experience  more 
and  more  confirmed  the  view  that  there  was  no  pathologic  clinical  picture 
which  could  be  recognized  as  due  to  casein.  Prior  to  this  time  we  had 
been  followers  at  the  clinic  of  the  so-called  percentage  method  of  feeding. 
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\\\.    led    liioli    lals  iiiid    low    |ii-utciiis   ami   to loiilv   ••splil"   llic   latter   to 

•a't  ;i\\;i\-    l'|-(iin    tlic   ••casein""  <iirils   that    eoiislaiil  ly    |nll<i\\e(|    us.      Ilaliics 
were  JVd  aliiiosl  i'.\cliisi\('ly  on  erejini   iind   milk   and   wlicy   niixlnres  and 
wliili"   we  saw    IniiunieraMe   small    fat    eiii-ds   the    hard   cnni   was   so   rare 
that    I.   jiei.-oiially.   had    never  thon-ht   of   it    as  a   di-tinel    (dinieal   eid,ity. 
Convinced  tlial   the  piotcin  was  harndess  we  I'etl  it  lioldly  in  rat-free  mi'k 
in  almost   an\    amonnt    and    in   almost   an\    condition   and   were   more  .iml 
more   impiessed    with    its   liai'ndessnes>.     'The  curds  that  we  liad   seen  sti 
fre(HK'ntl\   foinieiK  nc\  ei' appeared  so  lon.i:- as  we  \\>vt\  fat-free  milk  alone. 
Onlv  one  ihini:  stood   in  the  way  of  oui'  happiness  and   that   was  tlie 
appearance   in  ceiMain   cases,   for  the  lii'st    time   in   our  experience,  of  an 
appreciahh'  nunihei'  of  hard,  hean-like  hodies  in  othei'wise  faii'ly  normal. 
fal-fi-ee  milk  howel  movements.     After  a  time  we  noticed  that  these  hard 
curds  came   faiih'   le.milarly   when  we  exceeded  a  certain  amount   of   fat- 
frcc  milk.      I'ersonally.   I   came  to  expect  them   in  the  less  tolerant  cases 
whenever  I   exceeded  'Z  ounces  of  fat-froc  milk  to  the  jionnd  of  hahy  and 
1    -railuallv  thouo-lit  of  tills  as  almost  the  linnt  of  tolerance   for  many 
cases.      When   the   limit    of  tolei-ance  wa>  exceeded   thei'e  often   ap|)eared 
otiiei'   e\idences   of    iiid iiicst  ion.    the   howel    luoNcments   hecanje    paler   and 
softer,   containt'd    mucus   and    heeame    notieeahl\-    more   fre(|Uent.      1   p   to 
this   time  we  used    I'aw   milk    piactically  exclusi\ciy.     'I'o  counti'iact    the 
dian-hea.  we  i'esort"d   to  the  time-honored  expedient  of  Ixjilinir  the  milk. 
and   found    almost    without   exception    that    the   digestion    imi)i-oved.   and 
that    u-tlliniil  mill  I'.ncjiliiiit   lilt'  liiinl  ciinh  ilisti jiju arcd  in   a  dnij  nr  lira 
irillioiil   otiirnrisr   nllcrnnj   I  lie   food.      Since   that    time    we   have    iieai'ly 
always  hoiled  the  milk   in  these  less  tolerant  cases,  always  to  he.iiin  with, 
and   now  a,i:;iin  we  ne\cr  see  the  haid  curd   in  our  own  ex]terienec  at  the 
clinic  except  as  a  result  of  a  mistake  in  judgment,     in  all  of  our  experi- 
ence ire  liavo  novcr  srni  n  lionl  curd  unless  a  coiisidi'irthh  (iiiioinil  of  niir 
iiiillr  ciisi'iii  inis  ijircii  ninl  ire  Jiarc  neirr  seen  lliciii  jirrsist  or  orriir  irliru 
hoiird  iiiilj,'.  no  nnillir  in   irlnil  iiihonnl.   ii'iis  ijirfn. 

In  a  case  of  decomposition  (  Fiid<elstein  )  in  which  1  had  heen  feeding- 
III,,  patient  lioiled  fat-free  milk  for  some  time,  hard  cuids  suddeidy 
appearcil  in  the  stools  for  the  fii'st  tinu'.  I  expressed  my  reixret  to  the 
mother  that  she  had  not  carried  out  my  order  to  boil  the  milk.  She  main- 
taiiK'd  that  she  had  hoiled  it  and  T  stated  jxisitively  that  the  liahy  had 
had  raw  nnlk.  She  then  su<ldenly  reuieiuheretl  that  in  her  louir-extendcd 
anxiety  and  sleeplessness  she  had  hecome  ahsent-minded  and  had  wholly 
forgotten  to  boil  the  milk  on  the  ])revious  day.  The  curds  neyer  again 
appeared. 

To  do  awav  utterlv  with  the  possible  clement  of  eoincidenee  T  decided 
to  make  and  unimike  hard  curds  at  will  in  babies,  by  the  simple  exjiedicnt 
of  using  raw  and  boilcil  milk  alternately.     The  result  was  as  precise  as 
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a  tliciiiiral  ivac'tion  in  a  tL\<t-tul)(_'.  in  cacli  of  four  l)abie?,  i.  e.,  in  every 
bab}'  in  wliiib  it  was  tried. 

Tbese  four  babies  represented  dillVrent  iiatliohvi^ir  eoiiditioiis  and 
different  ages.  None  of  tbem  was,  of  eoiirse.  critieally  ill  at  tlie  time  of 
tlie  tests  tbemselves.  Tbey  were  watched  with  the  utmost  care  and  none 
(if  them  became  ill  during  the  tests  except  for  a  slight  temjiorary  diarrhea 
in  some  of  the  cases.  Inasmuch  as  the  fat  was  i  limiiialed  and  the  sugar 
low  in  tile  foods.  1  lelt  that  there  was  no  |iossii>le  dangiT  to  the  haldes 
from  the  serious  disturhanie.s.  such  as  an  intoxication.  The  rt'uiedy  was 
alwavs  immediately  at  liand  it  a  baby  l)ecame  mily  slightly  ill.  and  inas- 
nuuh  as  the  remedy  consisted  in  boiling  the  milk  the  course  of  the  experi- 
ment was  not  disturbed. 


Fig.  1. — Casein  curds,  actual  size  (taken  from  Talbot).  The  curd  in  the 
lower  right  hand  corner  shows  the  usual  size  and  appearance  of  the  commonest 
hean-shapcd  hard  curd.  The  larger  ones  show  the  indentations  that  appear,  as 
though  portions  of  the  curds  had  been  digested  out.  These  curds  are  so  evidently 
identical  with  those  described  in  the  text,  esi)ecially  to  those  who  have  seen 
them  often,  that  no  apology  is  necessary  for  utilizing  this  excellent  photograph. 

In  every  ease  certified,  centrifuged  fat-free  milk  was  the  only  milk 
used.  The  reason  for  this  was  fourfold:  (1)  It  was  the  food  that  seemed 
indicated  therapeutically;  (2)  it  eliminated  largely  the  fat  in  determin- 
ing the  origin  of  the  hard  curds;  (3)  hard  curds  are  made  more  easily 
with  fat-free  than  with  whole  milk;  (4)  and  most  important,  it  elim- 
inated practically  all  source  of  danger  to  the  baby.     Whole  milk   in  a 


Fi<r.  2. — Pliotograph  sliowinp  tlie  effect  on  milk  coagulation  with  rennin  of 
boilin*,'  and  of  dilution  with  water.  Kach  of  the  above  lx)ttles  of  milk  was  treated 
with  the  same  amount  of  rennin  (cliymogcn)  at  a  temperature  of  105  F.  for 
thirty  minutes,  then  shaken,  cooled,  and  allowed  to  stand  for  forty  hours.  The 
upper  row  of  bottles  contained  raw  milk,  the  lower  row  milk  that  had  been  boiled 
five  minutes.  Bottles  I  contained  undiluted  whole  milk:  bottles  II.  equal  parts 
of  whole  milk  and  water:  bottles  III,  undiluted  fat-free  milk;  bottles  IV,  equal 
parts  of  fat-free  milk  and  water.  Note  the  greater  separation  of  whey  in  all  the 
upper  (raw)  bottles  and  the  coarseness  of  the  coapulum.  particularly  in  the 
undiluted  bottles  I  and  III.  and  es|»ecially  in  the  undiluted,  fat-free  milk  bottle 
(III).  In  the  lower  row  is  shown  the  very  imperfect  separation  of  whey,  and  the 
fineness  of  the  coagulum  when  the  milk  is  boiled,  and  especially  when  also  diluted, 
as  in  bottles  II  and  IV. 
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'■"'r-'-  '■'■ — Ki\vfi--.iiiilc|i  (  |-inkf-l>li'iiu  i-icpaicd  willi  raw  an^l  Iv.ilcd  milk. 
Tlie  three  (jiiart  milk  bottle?;,  from  left  to  riplit.  represent  tiie  amount  of  eiweiss- 
inilch  made  according  to  Finkelstein's  directions  from  one  pint  each  of  raw 
milk,  milk  just  brought  to  a  boil,  and  milk  boiled  five  minutes,  respectively. 
Above  each  bottle  is  shown  the  amount  of  wliey  extracted  from  that  pint  of  milk. 
With  raw  milk  the  whey  was  about  double,  and  the  curd  about  one-half  (by 
weight)  that  of  the  boiled  milk.  'J'lic  difr.TciK-c  in  fuicnos  of  tiic  curd  is  not  evi- 
dent in  the  photograpli. 
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suflBcient  amount  to  give  an  abundance  of  hard  curds  would  probably 
have  produced  many  small  fat-curds,  or  a  soap  stool,  or  would  have  been 
a  serious  menace  to  an  atrophic  infant.  The  fact  that  none  of  the  babies 
suffered  in  any  way  beyond  a  slight  temporary  indigestion  demonstrates 
again  the  insignificance  of  the  role  played  by  the  proteins  in  nutritional 
disturbances  as  compared  with  the  fat  or  the  sugar.  When  the  milk  was 
boiled  this  was  done  in  a  single  boiler  for  two  to  five  minutes.  In  every 
instance  the  food  was  begun  at  4  p.  m.,  the  stools  inspected  the  next 
forenoon,  and  a  day  corresponded  to  a  calendar  day. 

It  will  be  necessary  to  give  these  cases  in  sufficient  detail  to  show  the 
conclusiveness  of  the  evidence. 

CASE  REPORTS 

Case  1. — Baby  B.,  aged  4  months,  weight  10  pounds  5  ounces;  nursed  two 
months,  then  fed  eow's-milk  whenever  it  cried,  had  been  sick  ever  since;  had  five 
to  six  dyspeptic  stools  a  day.  The  baby  had  a  typical,  profound  intoxication 
(Finkelstein),  with  low  fever. 

The  patient  entered  Wesley  Hospital  Oct.  7,  1910,  and  was  put  on  boiled  fat- 
free  cow's-milk,  15  ounces,  barley  water,  15  ounces,  for  three  days.  In  the  next 
two  weeks  the  food  was  gradually  increased  to  fat-free  cow's-milk  (boiled),  22 
ounces,  and  human  milk,  10  ounces  a  day.  In  the  first  week  there  were  five  to 
nine  dyspeptic  stools  a  day  and  the  child  was  generally  edematous,  with  dry, 
hard,  leathery  skin  and  tissues.  During  the  second  week  these  symptoms  all 
disappeared,  the  look  of  intoxication  was  no  longer  present,  the  digestion  became 
normal,  the  baby  had  one  or  two  stools  a  day  and  gained  2  ounces.  Up  to  this 
time  the  cow's-milk  was  always  boiled  and  no  curds  had  appeared. 

October  20.  The  milk  was  now  ordered  raw  and  consisted  of  fat-free  cow's- 
milk,  22  ounces,  human  milk,  5  ounces,  barley  water,  13  ounces,  flour-ball,  % 
ounce. 

October  21.     One  normal  stool,  no  curds. 

October  22.  Two  stools,  one  at  1  a.  m.  contained  one  hard  curd  and  a  later 
stool  had  three  large,  white  hard  curds  the  size  of  small  lima  beans.  The  first 
curd  appeared  thirty-three  hours  after  food  was  given  raw. 

October  23.     Four   stools   containing  hard  curds. 

October  24.  Seven  stools  each  containing  large,  hard,  whitish  curds  varying 
in  size  from  a  small  pea  to  a  large  marble,  or  filbert,  and  forming  often  appar- 
ently more  than  one-half  of  the  bulk  of  the  movement.  The  rest  of  the  stool 
was  liquid  and  greenish. 

Because  curds  often  appear  more  freely  when  undiluted  milk  is  given,  to 
eliminate  further  the  additional  carbohydrate,  and  for  more  accurate  experimental 
purposes,  the  baby  was  now  put  on  30  ounces  of  raw  undiluted  fat  free  milk. 

October  25.  Five  stools  of  same  consistency,  each  containing  large,  white, 
hard  curds.     The  same  food  was  now  given  boiled  five  minutes. 

October  26.  Five  loose,  somewhat  greenish  stools;  2  a.  m.  stool  had  a  few 
yellow  or  amber-colored  curds  the  size  of  a  split  pea.     Baby  looked  better. 

October  27.  Four  stools.  Two  contained  hard  curds,  one  a  few  small  yellow 
ones;  the  other  has  several  larger  and  a  number  of  smaller  yellow  curds.  No 
more  curds  after  the  12:30  stool,  i.  e.,  forty-four  hours  after  the  milk  was  boiled. 

The  baby  was  kept  on  this  same  fat-free  milk,  30  ounces,  for  six  days.  It 
had  four  or  five  thin  but  greatly  improved  stools  a  day,  in  none  of  which  were 
there  any  curds.    Baby  in  good  condition. 

November  2.     Same  food,  30  ounces  fat  free  milk  again  ordered  raw. 
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November  3.  Four  stools;  fourteen  hours  after  beginning  raw  milk  one  stool 
contained  many  typical,  large,  whitish  curds  the  size  of  a  lima  bean. 

November  4.  Four  stools.  One  contained  one  very  large,  hard  curd;  the 
rest  all  had  several  small,  yellow,  hard  curds. 

November  5,  6  and  7.  During  these  three  days  the  baby  had  four  and  five 
stools  a  day,  some  of  which  each  day  contained  small  and  large  yellow  hard  curds. 
The  food  was  then  changed  to  whole  cow's  milk,  12  ounces,  barley  water,  18 
ounces,  boiled  five  minutes. 

November  8.  Four  stools.  Two  large  yellow  curds  in  the  morning  stool, 
none  after  that.  During  the  next  four  days  Vo  ounce  of  a  malt  food  was  grad- 
ually added  to  the  food.  The  stools  became  normal,  rather  constipated,  with 
no  curds  of  any  kind  at  any  time.  The  baby  left  the  hospital  five  days  later  in 
excellent  condition,  having  lost  only  11  ounces  in  spite  of  the  severe  intoxication 
and  edema  at  the  start. 

In  this  baby  we  felt  in  advance,  on  account  of  its  age  and  recent  dyspepsia, 
that  we  had  a  favorable  case  for  large  curd  formation.  The  large,  white  curds 
of  the  first  trial  were  an  evidence  of  a  severer  reaction;  the  smaller,  yellow, 
harder  curds  of  the  second  trial  showed  that  the  child's  ability  to  handle  an 
excessive  amount  of  raw  fat-free  milk  had  improved  greatly.  Especial  interest 
attaches  to  the  fact  that  in  spite  of  the  sudden  addition  of  a  considerable  amount 
of  fat  in  the  12  ounces  of  whole  milk,  and  of  carbohydrate  in  the  form  of  barley 
water  and  malt  food,  no  more  curds  appeared  when  the  milk  was  boiled  five 
minutes. 

Case  2.— Baby  W.,  entered  Wesley  Hospital  Nov.  20,  1910.  Age  5%  months, 
weight  71/2  pounds;  had  lost  6  pounds;  breast-fed  one  and  one-half  months;  then 
a  fine  fat  "baby.  The  infant  was  then  put  on  various  foods,  finally  on  pasteurized 
cow's-milk.  It  was  always  extremely  constipated,  so  that  it  had  marked  pro- 
lapse of  the  rectum. 

Diagnosis,  simple  malnutrition.  On  account  of  the  good  digestion  and 
marked"  constipation  the  baby  seemed  especially  favorable,  because  it  would  not 
be  likelv  to  be  acutely  upset. 

From  Nov.  30,  1910,  to  Jan.  20,  1911,  the  infant  was  given  various  whole-milk, 
fat-free-miik  and  human-milk  mixtures  with  carbohydrate  additions.  The  cow's- 
milk  was  always  boiled.  The  child  was  so  constipated  that  commonly  14  ounce 
of  milk  of  magnesia  was  added  to  the  food.  For  one  movih  the  laby  was  now 
kept  on  the  same  food,  30  orinces  of  fat-free  milk,  daily. 

January  20.  Put  on  fat-free  milk,  30  ounces,  boiled  five  minutes. 

January  21.  Two  stools.     No  curds. 

January  22.  One  stool,  constipated,  no  curds. 

January  23.  Two  normal  fat-free  milk  stools.     No  curds.     Milk  ordered  raw. 

January  24.  One  stool,  dry  and  constipated.     No  curds. 

January  25.  One  lighter,  softer,  stool  containing  many  small  yellowish  bean- 
like curds,  about  thirty-two  hours  after  raw  milk  was  started. 

January  26.  Two  stools.  Each  had  large  and  small,  hard,  yellow  curds,  larger 
than  on  the  previous  day. 

January  27.  Two  stools.  First  had  six  or  seven  small,  yellow  curds;  second 
had  more  hard  yellow  curds  than  any  previous  stool. 

January  28.  No  stool.     Milk  boiled  two   minutes. 

January  29.  Two  stools.  Three  hard  yellow  curds.  None  after  twenty-four 
hours  of  boiled  milk. 

January  30.  One  stool.     Very  constipated.     Stool  like  marbles.     No  curds. 

January  31.  Two  stools.     No  curds.     Same  food  again  ordered  raw. 
February  1.  One  stool.     Seven  large  and  small  yellow  curds  within  fourteen 
hours  of  giving  raw  milk. 

February  2.  One  stool  softer  and  paler;  seven  yellow  curds  of  medium  size. 

February  3.  One  stool;   seven  yellow  curds. 
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February  4.  One  stool;  eleven  yellow  curds,  some  quite  large.  Sodium  citrate, 
gr.  XXX,  added  to  the  same  raw  milk. 

February  5.  One  stool;   same  number  and  size  of  curds. 

February  G.  One  stool;  same  color  and  consistency.  One  large  and  two  small 
yellow  curds. 

February  7.  One  stool,  same  as  before,  contained  six  yellow  curds.  Sodium 
citrate,  gr.  Ix,  added  to  same  milk  raw. 

February  8.  Two  stools.  First,  at  10  a.  m.,  had  seven  or  eight  very  small, 
yellow  curds;  second,  in  the  afternoon,  contained  no  curds.  Sodium  citrate 
reduced  to  30  grains. 

February  9.  One  stool;  one  large  and  several  smaller  hard  yellow  curds. 
Sodium  citrate  again  increased  to  60  grains. 

February  10.  One  stool;   six  very  small,  yellow  curds. 

February  11.  One  stool;  no  curds.  Curds  ceased  as  before  in  twenty-four 
hours  when  sodium  citrate  was  increased  from  30  to  60  grains.  Sodium  citrate 
omitted.     Milk  still  given  raw. 

February  12.  One  stool;    first  part   hard  and  contained  no  curds. 

Last  part  of  same  stool  was  softer  and  contained  two  yellow  curds. 

February  13.  Two  stools;  each  contained  several  hard,  yellow  curds,  one  very 
large. 

February  14.  One  stool;  contained  a  number  of  very  large,  hard,  yellow  curds 
and  several  smaller  ones.     Milk  ordered  boiled  two  minutes. 

February  15.  One  stool;   two  large  and  three  small  yellow  curds. 

February  16.  One  stool.     No  curds.     Same  milk  ordered  raw. 

February  17.  Two  stools.  One  early  a.  m.  had  no  curds.  One  at  7  p.  m. 
contained  twenty  to  thirty  large  and  small  hard,  yellow  curds. 

February  18.  One  stool  liquid,  pale  yellow.  About  twenty  medium  and  small, 
paler  yellow,  nearly  whitish,  softer,  hard  curds.  Milk  at  once  given  boiled  two 
minutes,  because  of  the  condition  of  the  movements. 

February  19.  Two  stools.  One  at  2  p.  m.  had  several  small,  harder,  yellow 
curds.  Second  at  9  p.  m.  contained  one  very  small  curd  the  size  of  two  pinheads 
and  several  shreds. 

February  20.  No   stool. 

February  21.  Two  stools,  no  curds;  baby  in  good  condition. 

A  special  point  of  interest  in  this  case  is  the  fact  that  when  enough  sodium 
citrate  was  given  its  action  in  stopping  the  formation  of  curds  was  identical  with 
that  of  boiling  the  milk. 

Case  3. — Baby  S,  aged  23  months;  weight  14  pounds;  undersized  child  with 
typical  Milchnaehrschaden  (Czerny)  ;  typical  soap  stools.  In  this  case  I  had 
considerable  misgiving  as  to  our  ability  to  produce  hard  curds  at  all,  on  account 
of  the  child's  age  and  good  digestion  and  I  felt  that  large  amounts  of  undiluted 
fat-free  milk  would  have  to  be  given  to  reach  the  desired  result. 

October  17.  The  child  entered  Wesley  Hospital  and  was  given  water  until 
the  following  morning. 

October  18.  The  following  food  was  ordered:  Fat-free  milk,  boiled,  18  ounces, 
barley  water,   18  ounces,  flour-ball,   ^4  ounce. 

October  19  and  20.  Child  normal  in  every  way.  Food  increased  to  fat-free 
milk   (raw),  28  ounces,  barley  water,  8  ounces,  flour-ball,  Vj  ounce. 

October  21  and  22.  Bowels  rather  constipated;  no  curds:  food  increased  to 
fat-free  milk    (raw),  32  ounces,  barley  water,   10  ounces,  flour-ball,  Ys  ounce. 

October  23  and  24.  No  change  of  any  kind.  Food  now  limited  to  fat-free 
milk  48  ounces  raw. 

October  27.  Sixty  hours  later  one  or  two  stools  contained  yellow,  hard  curds. 

October  28.  Three  stools  with  several  large  bean-like,  yellow  curds  in  one 
of  them. 

The  child  was  now  put  on  whole  milk,  raw,  10  ounces,  fat-free  milk,  raw,  23 
ounces,  barley  water,  15  ounces,  flour-ball,  1  ounce,  thus  adding  fat,  increasing' 
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the  carbohydrates  and  lowering  the  protein  and  salts  only.  For  the  next  eight 
days  the  child  had  daily  from  one  to  two  movements  that  were  well  digested  and 
contained  no  curds.  The  food  during  this  time  was  gradually  increased  to  whole 
milk  (raw),  20  ounces,  fatfree  milk  (raw),  13  ounces,  barley  water  15  ounces, 
flour-ball,  1^2  ounces.  This,  together  with  some  additional  soft  food,  brought  on 
a  slight  diarrhea,  with  three  to  five  stools  daily  on  November  6,  7  and  8,  and  on 
the  9th  there  again  appeared,  several  yellow,  hard  curds.  The  same  food  was 
now  boiled;  the  digestion  quickly  became  normal  in  every  way  and  no  more  curds 
were  found.  The  child  gained  2  poimds  during  the  four  weeks  in  the  hospital. 
At  no  time  were  the  curds  abundant,  but  they  were  morphologically  identical  with 
those  of  the  previous  baby  and  were  always,  as  one  might  expect,  of  the  hard, 
yellow  type  that  accompanies  less  severe  disturbances. 

Case  4. — Baby  K.,  6  months  old,  weight  11  pounds;  very  pale;  simple  mal- 
nutrition; no  stool  for  first  forty-eight  hours  in  the  hospital.  The  infant  entered 
Wesley  Hospital  Oct.  16,  1910,  and  was  given  fat-free  milk  boiled  5  minutes,  15 
ounces,  barley  water,  15  ounces,  flour-ball,  %  ounce. 

October  17,  18  and  19.  One  movement  daily,  normal  in  every  way. 

October  19.     Same  food  ordered  given  raw. 

October  20.  Stools  normal  with  enema.  Fat-free  milk  raw  increased  to  22 
ounces;   food  otherwise  the  same. 

October  21.  One  normal  stool. 

October  22.  Four  stools.  Xearly  all  of  them  contained  a  number  of  yellow, 
hard  curds.  Food  increased  to  fat-free  milk  (raw),  24  ounces,  barley  water,  12 
ounces,  flour-ball,  %  ounce. 

October  23.  Three  stools,  containing  some  curds  as  before. 

October  24.  Four  stools,  no  curds. 

October  25.  Five  stools.     Only  one  of  these  contained  small  yellow  curds. 

October  26.  Three  stools,  with  a  few  small  yellow  curds.  As  in  the  previous 
cases  the  food  was  now  changed  to  undiluted  raw  fat-free  milk — in  this  case 
36  ounces. 

October  27.  Six  stools.     Last  one  contained  several  yellow  curds. 

October  28.  Five  stools.     One  contained  several  small  bean-like  yellow  curds. 

October  29.  Three  stools.     First  one  contained  several  large  yellow  curds. 

October  30  and  November  1  and  2.  Five,  two  and  five  stools,  respectively.  Xo 
curds. 

November  2.  Five  stools.  A  few  yellow  curds  in  one  of  them.  Milk  now 
ordered    boiled. 

November  3.  Five  stools.    One  curd  in  one  of  them. 

November  4.  Five  stools.  No  curds  except  a  few  the  size  of  a  pin  head  in  one 
of  them.  No  more  curds  after  that,  even  when  put  on  whole  milk  (boiled),  12 
ounces,  barley  water,  18  ounces. 

The  infant  left  the  hospital  November  21,  in  good  condition.  In  this  case  the 
baby  was  older  and  heavier  than  baby  B,  had  no  digestive  disturbance  to  begin 
with,  and  its  ability  to  handle  a  large  amount  of  raw,  fat-free  milk  was  much 
greater,  as  shown  by  the  fact  that  the  curds  were  never  abundant,  were  always 
of  the  hard,  yellow  type,  and  even  showed  a  tendency  to  disappear  while  on  raw 
milk.  A  larger  amount  of  raw  milk  would  doubtless  have  caused  more  curds  to 
appear,  but  the  frequency  of  the  stools  did  not  warrant  such  a  procedure. 

Having  now  demonstrated  that  in  all  of  the  cases  in  which  it  has  been 
tried  (and  one  would  hardly  be  justified  in  trying  it  on  more  cases,  even 
though  the  experiment  is  harmless),  hard  curds  have  been  made  to  appear 
when  a  sufiicient  amount  of  fat-free  milk  was  given  raw,  and  made  to 
disappear,  without  an  exception,  when  the  milk  was  boiled,  I  believe  one 
is  justified  in  making  a  general  application  of  this  fact,  especially  so  when 
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combined  with  our  former  extensive  collective  experience  at  North- 
western, in  which  the  same  condition  was  always  found. 

That  whole  milk  will  produce  the  same  hard  curds  will  be  doubted 
only  by  one  who  has  never  seen  identical  hard  curds  when  whole  milk 
was  fed  raw.  That  they  occur  only  infrequently  when  whole  milk  or 
cream  mixtures  are  used  is  easily  explained  by  the  fact  that  nearly  always 
the  fat  or  the  added  carbohydrate  will  produce  serious  disturbances  long 
before  so  small  an  amount  of  casein,  if  we  may  accept  this  as  the  origin 
of  hard  curds,  will  produce  any  changes.  Then  too,  on  account  of  its 
greater  food  value,  whole  milk  is  used  in  less  amount  than  fat-free  milk 
would  be  for  the  same  baby.  For  reasons  which  will  appear  later,  it  is 
very  probable  that  hard  curds  are  formed  more  readily  with  fat-free  milk 
than  with  whole  milk  or  cream.  For  curds  to  appear  in  fairly  normal 
babies  the  raw  milk  must  be  excessive;  the  more  nearly  undiluted  the 
more  likely  are  curds  to  appear;  or  the  baby  must  be  in  a  condition  that 
cannot  yet  be  defined  sharply  in  which  it  cannot  handle  even  a  small 
amount  of  raw  milk.  Thus  in  the  two  more  delicate  cases,  Baby  B.  and 
Baby  K.,  curds  began  to  appear  when  2  ounces  af  raw,  fat-free  milk  to 
the  pound  of  baby  were  given.  In  Baby  W.,  which  seemed  to  have  a 
better  digestive  capacity  in  every  way,  curds  appeared  with  3  ounces,  and 
in  the  older  child,  Baby  S.,  with  a  practically  normal  digestion,  even  Si/o 
were  required. 

An  explanation  of  the  phenomena  I  have  described  does  not  seem 
hard  to  find.  In  the  last  year  I  have  made  a  large  number  of  experiments 
to  determine  the  difference,  in  vitro,  of  raw  and  boiled  milk  in  the  pres- 
ence of  rennin.  This  difference,  in  a  general  way,  is  familiar  to  all  of  us, 
and  yet  we  have  not  been  sufficiently  impressed  with  it,  nor  have  we  made 
such  practical  applications  as  readily  suggest  themselves.  I  will  give  in 
a  general  way  only  those  features  of  these  experiments  that  have  bearing 
on  the  main  point  here  at  issue. 

Undiluted  raw  milk  when  treated  with  rennin  at  body  temperature 
will  thicken  in  a  few  minutes,  will  then  form  a  firm,  hard  jelly  that  will 
hardly  fall  from  the  inverted  beaker.  This  clot  then  contracts  to  a 
smaller  bulk  while  whey  is  separated  from  it.  If  broken  up  with  a  spoon 
at  the  end  of  fifteen  to  thirty  minutes  there  will  be  a  definite  separation 
of  large  cheesy  curds,  and  a  more  or  less  clear  whey.  If  the  curds  are 
separated  from  the  whey  and  set  aside  it  will  be  found  that  they  naturally 
keep  on  contracting  with  the  further  expression  of  whey.  They  soon 
become  as  hard  as  the  white  of  a  hard-boiled  egg.  If  allowed  to  dry 
longer  they  finally  resemble  pieces  of  hard  gelatin  or  horn,  very  strikingly 
like  the  hard  curd  dried  in  a  similar  manner. 

If,  now,  undiluted  cow's  milk  that  has  been  boiled  for  five  minutes 
is  treated  in  the  same  manner,  very  significant  differences  are  soon  appar- 
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ent.  Coagulation  is  not  only  greatly  delayed,  but  even  at  the  end  of  half 
an  hour  at  a  temperature  of  100  to  105  F.  the  curd  is  very  soft  and 
friable,  about  like  a  good  custard.  When  this  is  now  broken  up  as  before 
with  a  spoon  there  is  no  marked  separation  of  hard  curd  and  whey,  but 
the  whole  mixture  still  looks  like  a  thick,  fluid  milk,  about  the  consistency 
of  buttermilk.  On  drinking  it  one  notices  only  a  slight  thickening  of  the 
milk;  distinct  curds  are  not  evident. 

If  the  experiment  is  repeated  with  diluted  raw  milk,  say  equal  parts 
of  raw  milk  and  water,  a  further  striking  change  is  noted.  Coagulation 
is  much  retarded  and  the  resulting  curd  is  less  firm  and  tough.  Never- 
theless, when  the  coagulum  is  beaten  up  the  mixture  will  consist,  as 
before,  of  firm  separated  curds,  less  tough,  however,  than  when  undiluted 
milk  is  used,  and  whey.  If  an  identical  dilution  of  milk  and  water  is 
boiled  for  five  minutes  and  then  treated  with  rennin,  there  is  almost  no 
perceptible  coagulation  and  only  the  slightest  thickening,  even  at  the  end 
of  thirty  minutes. 

With  other  dilutions,  and  with  different  lengths  of  time  of  boiling, 
the  following  general  principle  is  established :  Tlie  more  milk  is  boiled, 
or  the  more  it  is  diluted,  the  slower  the  coagulation  and  the  less  firm 
the  coagulum.  Or,  in  other  words,  the  rapidity  of  formation  and  the 
firmness  of  the  coagulum  vary  directly  with  the  amount  of  casein,  and 
inversely  with  the  length  of  time  of  boiling.  Milk  diluted  more  than  one- 
half  and  boiled  ten  or  fifteen  minutes  is  practically  non-coagulable  with 
rennin  in  such  amounts  as  was  used  in  these  experiments.  Pasteurized 
milk  acts  in  this  respect  like  raw  milk. 

When  fat-free  milk  is  used  in  these  experiments  instead  of  whole 
milk  the  resulting  curd  is  tougher  (almost  leathery  when  the  milk  is  raw 
and  undiluted)  than  with  whole  milk.  When  dried  this  same  thing  is 
equally  true;  the  resulting  curd  from  raw,  undiluted,  fat-free  milk  is 
nearly  white  and  becomes  hard  as  bone,  long  before  the  yellower,  softer, 
more  friable,  greasy,  whole  milk  curd  has  become  nearly  so  hard.  The 
latter  is  doubtless  due  to  the  fat  held  in  the  casein.  Ultimately  when 
continued  drying  takes  place  these  curds  will  crumble  between  the  fingers 
into  a  coarse  crystalline  powder  just  as  do  the  hard  curds  from  the  stools. 
In  both  natural  and  artificially  made  hard  curds  Talbot  found  further 
that  the  fat  content  varied  directly  with  the  amount  of  the  fat  in  the 
food  and  in  the  milk  from  which  the  artificial  curds  are  made,  respec- 
tively. 

In  vitro,  then,  if  we  thought  of  the  contents  as  food,  raw  milk  and 
especially  raw  fat-free  milk  would  be  considered  a  mixture  of  a  solid  and 
a  liquid  food,  and  boiled  milk  would  be  a  liquid  food,  very  similar  in  this 
respect  to  an  infant's  natural  food. 
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But  we  arc  told  by  Czerny  that  deductions  made  from  wliat  goes  on 
in  the  beaker  cannot  be  applied  to  conditions  in  the  stomach.  He  states, 
furthermore,  that  if  the  milk  is  constantly  stirred  or  agitated  in  a  beaker 
firm  coagulation  cannot  take  place. 

Simply  to  confirm  this  finding  I  did  the  following  experiment  and 
was  astonished  at  the  result.  In  four  beakers  containing  4  ounces  each 
of  undiluted,  whole,  raw  milk,  undiluted  whole  milk  boiled  five  minutes, 
undiluted  fat-free  milk  raw,  and  undiluted  fat-free  milk  boiled  five  min- 
utes, I  placed  the  same  amount  of  chymogen  (about  ^V^  grains)  and  kept 
them  at  a  temperature  of  100  to  105  F.  for  fifteen  minutes.  Duplicates 
of  each  of  these  were  made  and  while  the  one  set  was  allowed  to  coagulate 
undisturbed,  the  other  set  was  constantly  and  vigorously  stirred  with  a 
spoon.  At  the  end  of  fifteen  minutes  the  contents  of  each  of  the  eight 
beakers  was  stirred  vigorously. 

In  the  case  of  the  undiluted,  raw,  fat-free  milk  that  was  stirred  con- 
stantly the  separation  of  curd  and  whey  was  most  complete  and  the  curds 
were  large,  from  a  pea  to  a  marble  in  size,  and  were  more  tough  and 
leathery  or  rubbery  than  I  had  ever  seen  them  before,  while  in  the  undi- 
luted, fat-free  milk  not  stirred  the  separation  was  less  complete,  and  the 
curds  smaller  and  much  more  easily  divisible.  In  the  raw  whole  milk 
the  difference  was  even  more  striking,  possibly  due  to  the  fact  that  some 
one  else  stirred  this  beaker  and  may  have  used  more  of  a  rotary  than  a 
criss-cross  motion.  In  the  unstirred  beaker  the  separation  was  fairly 
complete,  but  the  whey  was  milkier,  while  the  curd  was  quite  firm  but 
still  easily  divided  into  smaller  curds  on  stirring.  In  the  beaker  that 
was  stirred  constantly  the  whey  was  very  milky  and  practically  all  of 
the  curd  was  in  one  tough  ball  nearly  the  size  of  a  walnut. 

In  the  boiled,  undiluted,  whole  milk  beaker  that  was  unstirred,  the 
mixture  after  stirring  at  the  end  of  fifteen  minutes  was  simply  a  thick- 
ened milk  in  which  one  could  not  recognize  separate  curds  on  testing  it. 
In  that  which  was  stirred  the  milk  showed  a  distinct  tendency  to  sepa- 
ration into  a  paler  solution  containing  small  easily  visible  and  tastable, 
rather  firm  curds,  about  the  size  of  a  pin-head.  In  the  boiled,  fat-free 
milk  beakers  there  was  the  same  condition,  only  the  curds  were  tougher, 
and  the  milk  was  decidedly  gritty  to  the  taste  in  the  stirred  beaker. 

Each  of  the  eight  beakers  of  milk  treated  as  an  unknown  could  at 
once  be  recognized  and  especially  could  the  stirred  mill:  in  each  case  be 
distinguished  from  the  unstirred  milk  on  account  of  the  greater  distinct- 
ness, size  and  firmness  of  the  curd. 

One  can  only  agree  with  Czerny  that  the  conditions  in  vitro  and  in 
the  stomach  are  probably  different,  but  it  would  be  as  easy  from  this 
experiment  to  conclude  that  motion  favors  hard  curdling,  as  to  deduce 
from  his  experiments  that  curdling  is  inhibited.    Fortunately  we  do  not 
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need  laborator}'  experiments  to  convince  us  that  milk  can  curdle  in  the 
stomach  in  large,  hard  clots.  Those  of  us  who  have  fed  raw  milk  have 
repeatedly  seen  infants  with  disturbed  gastric  digestion,  if  I  may  use  the 
term,  vomit  firm,  leathery  curds  larger  than  the  end  phalanx  of  a  large 
thumb.  Czerny  probably  has  not  seen  these  large  stomach  curds  because 
he  uses  boiled  milk  exclusively. 

It  seems  to  me,  then,  quite  plausible  that  tough  curds  are  formed  in 
the  stomach  of  an  infant  when  fed  raw  milk ;  experimentally,  in  a  healthy 
infant  when  the  casein  is  excessive  and  especially  when  undiluted,  and 
clinically  in  a  dyspeptic  infant  when  its  tolerance  for  raw  casein  is  over- 
stepped, no  matter  how  small  an  amount  is  given;  and  that  these  hard 
curds  are  resistant  to  digestive  liquefaction  and  pass  through  the  intes- 
tinal tract  without  complete  disintegration.  This  is  evidenced  by  the 
fact  that  the  curds,  when  there  is  considerable  diarrhea,  are  passed 
through  rapidly  and  are  abundant  and  whiter  and  softer,  and  when  the 
baby  is  constipated  they  are  more  yellow  and  always  harder,  as  if  they 
had  had  a  longer  time  to  express  whey  content  and  also  a  more  prolonged 
exposure  to  the  digestive  juice,  leading  to  a  reduction  in  size.  Tliese 
harder  curds  often  look  as  if  they  had  had  holes  digested  into  them  while 
the  softer  ones  are  nearly  always  more  rounded  and  even. 

Tobler  has  stated  that  "it  is  highly  improbable  that  such  a  casein 
mass  should  pass  through  the  whole  intestinal  tract  undigested."  It  is 
hard  to  see  why  such  tough  curds  as  we  have  seen  in  the  test-tube  and  as 
we  have  seen  vomited  from  an  infant's  stomach,  should  not  pass  through 
as  undigested  as  other  pieces  of  all  kinds  of  solid  food,  that  we  are 
familiar  with  in  infant  and  adult.  It  is  quite  inconceivable,  it  is  true, 
that  any  casein  curd  from  boiled  milk  could  pass  through  undigested. 

That  such  large  bodies  can  easily  pass  the  pylorus  is  shown  in  the 
cases  where  pennies,  safety-pins,  marbles  and  what  not  are  passed. 

That  the  presence  of  hard  curds  in  the  stools  is  due  to  the  formation 
of  large  curds  in  the  stomach  seems  further  highly  probable  when  we 
know  that  they  will  disappear  as  well  when  enough  sodium  citrate  is 
added  to  the  milk  as  when  it  is  boiled  (see  case  of  Baby  W.).  Milk 
treated  with  sodium  citrate  acts  in  the  test-tube  like  boiled  milk  as  far 
as  coagulation  is  concerned,  and  it  is  reasonable  to  assume  that  it  is  the 
lack  of  firm  coagulation  in  the  stomach  that  causes  the  curds  to  disappear 
in  both  cases. 

German  pediatricians  use  boiled  milk  in  feeding  their  babies.  "We,  in 
America,  use  raw  milk  almost  as  much,  as  a  routine,  as  they  do  boiled 
milk.  How  deeply  the  hobgoblin  of  scorbutus  has  influenced  us  is  shown 
even  in  the  attitude  of  the  mothers,  who  immediately  wonder  if  they  have 
called  the  right  physician  to  see  the  baby  if  he  asks  to  have  its  milk  boiled, 
even  if  only  for  a  few  days.     It  seems  to  me  then,  that,  for  the  above 
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reasons,  we  are  justified  in  concluding  that  these  hard  curds  do  not  occur 
in  Germany  while  they  are  not  uncommon  with  us.  If  they  did  occur 
there  they  long  ago  would  have  been  accurately  described  (and  the 
descriptions  of  "casein  masses"  by  German  clinicians  are  certainly  indef- 
inite now  as  compared  with  Talbot's  and  mine),  they  would  have  been 
analyzed,  their  origin  determined  and  the  present  controversy  would  not 
have  been  continued  nor  so  heated.  The  very  impatience  with  which 
Meyer  and  Leopold  deny  all  that  Talbot  claims,  while  it  seems  so  plausible 
to  us,  can  hardly  be  explained  on  any  other  basis  than  that  they  do  not 
see  these  hard  curds  as  we  do. 

Hard  curds,  are,  furthermore,  evidently  a  digestive  disturbing  factor, 
and  the  arguments  of  Meyer  and  Leopold,  based  on  metabolism,  to  show 
the  harmlessness  of  casein,  are  wholly  beside  the  question.  It  is  easy  to 
agree  with  these  observers  that  boiled  casein  produces  no  digestive  f)r 
metabolic  disturbance  that  is  recognizable  at  present,  but  raw  casein  in 
milk  can  produce  a  digestive  disturbance,  in  that  hard  curds  may  occur 
when  it  is  fed. 

The  question  of  protein  digestion,  so  recently  settled  for  many  of  us 
by  Heubner,  Czerny  and  Finkelstein,  and  their  schools,  if  the  above  con- 
clusions are  warranted  by  the  evidence,  must  be  opened  again.  As  shown 
above,  when  hard  curds  appear  in  the  stools,  depending  wholly  on  the 
baby  or  on  the  amount  of  casein  given  in  raw  milk,  other  evidences  of 
indigestion  commonly  appear.  If  the  same  food  is  boiled,  commonly  all 
of  the  symptoms  of  indigestion  disappear  as  well  as  the  curds.  Whether 
the  curds  are  an  evidence  of  a  primary  protein  indigestion,  secondarily 
causing  mechanical  or  other  irritation ;  or  whether  they  are  an  accom- 
paniment of  some  other  digestive  disturbance  caused  by  feeding  raw  milk, 
just  as  mucus,  curds,  increased  peristalsis,  etc.,  accompany,  say,  a  dose 
of  castor  oil,  remains  to  be  determined.  It  seems  to  me  that  these  hard 
curds  must  be  given  the  same  weight  as  an  evidence  of  casein  indigestion 
that  is  given  to  the  small  soft  curds,  as  an  evidence  of  fat  indigestion, 
although  the  two  processes  are  wholly  different. 

Practically,  that  is,  clinically,  one's  conclusions  concerning  protein 
digestion  in  feeding  cow's-milk  are  but  little  influenced  by  the  evidence 
that  I  have  presented,  that  under  certain  limited  conditions  casein  may 
appear  undigested  in  the  infant's  stool  as  hard  curds.  In  the  experiments 
that  I  have  given  the  hard  curds  were  in  reality  an  artefact.  Even  in 
the  use  of  diluted,  raw,  whole  milk  mixtures  as  commonly  used,  these 
curds  rarely  appear  unless  the  baby  is  given  a  larger  amount  of  milk 
than  it  should  have;  i.  e.,  when  a  baby  is  improperly  fed.  Indeed,  even 
when  hard  curds  appear,  under  these  conditions,  it  is  probable  in  many 
cases  that  the  fat  or  the  carbohydrate  has  produced  an  indigestion,  and 
the  hard  curds  are  simply  a  result  of  an  increased  peristalsis  that  has 
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swept  them  tlirougli  before  they  could  be  digested  completely.  The 
appearance  of  these  luird  curds,  wlion  proper  amounts  of  raw  milk  are 
used,  will  be  limited  very  largely  to  those  patients  who  are  getting  fat- 
free  milk,  and  to  a  very  small  percentage  of  patients  in  whom,  for  some 
reason,  there  is  a  peculiar  temporary  susceptibility  to  casein  indigestion. 
There  is  some  evidence  in  my  experience  that  raw  milk  will  at  times 
produce  colic,  or  discomfort  that  is  relieved  by  boiling  the  milk.  Even 
in  an  adult  I  have  known  24  ounces  of  raw  milk  repeatedly  to  produce 
colicky  pains  and  even  a  slight  diarrhea,  while  the  same  amount  of  boiled 
milk  under  identical  conditions  never  causes  discomfort.  Even  when 
raw  milk  is  used  in  therapeutic  amounts,  we  must  conclude,  in  spite  of 
these  isolated  cases,  that  the  dictum  that  casein  produces  neither  digestive 
nor  metabolic  disturbance  is  very  nearly  true.  C.eitainly  it  would  bo 
wholly  unjustifiable  to  speak  of  it  as  belonging,  as  a  disturbing  factor 
in  infant  feeding,  even  remotely  in  the  same  class  as  the  fat  or  the  sugar. 

In  this  paper  I  an?,  offering  no  therapeutic  suggestion  of  anv  kind 
witli  reference  to  whether  milk  should  commonly  be  boiled  or  not.  I 
cannot  refrain  from  saying  a  word,  however,  concerning  certain  thera- 
peutic measures.  Certain  very  diverse  foods,  commonly  recognized  as 
easily  digested  foods,  such  as  buttermilk,  condensed  milk,  dried  milks, 
sodium  citrated  or  otherwise  alkalinized  milks,  all  have  one  thing  in 
common — they  do  not  curdle  in  hard  masses  as  raw  milk  does. 

On  the  other  hand,  it  is  certainly  a  question  whether  the  use  of 
rennin,  as  in  pegnin.  or  chymogen,  has  decided,  or.  indeed,  any  advan- 
tages when  the  milk  is  previously  boiled,  over  boiled  milk  itself;  and 
when  not  boiled  the  result  is  not  satisfactory  because  of  the  toughness  of 
the  small  curds  that  are  formed. 

Even  in  the  preparation  of  Eiirelssmilch.  with  raw  and  lioiled  milk, 
respectively,  there  is  an  appreciable  difference  in  the  consistency  and 
amount  of  the  curd  and  the  amount  of  whey  extracted ;  hence  a  difference- 
in  the  ultimate  fond  itself  in  the  very  respect  that  makes  it  unique  and 
effective  as  a  therapeutic  measure.  Pie  who  uses  raw  Ehrrhsmilrh  will 
get  very  different  results  from  another  who  uses  boiled  milk  in  its  prep- 
aration. The  fact  that  Finkelstein,  Langstein  and  Meyer  make  no  refer- 
ence to  whether  boiled  or  raw  milk  should  be  used  in  preparing  this  food, 
shows  how  little  German  pediatricians  appreciate  this  great  difference 
between  raw  and  boiled  milk,  or  rather  how  unfamiliar,  praz-ticalh/,  they 
are  with  the  use  of  raw  milk  as  an  infant  food  and  with  the  one  evident 
digestive  disturbance  that  it  occasionally  causes,  i.  e.,  the  formation  of 
hard  curds. 

46.32  Lake  .Vvenue. 
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A   DUODENAL   TUBE    FOR   INFANTS 
ALFRED  F.  HESS,  M.D. 

NEW  yOBK 

During  the  past  few  months  two  tubes  have  been  devised  which  may 
be  introduced  by  mouth  and  passed  into  the  stomach  and  thence  into  the 
duodenum.  The  description  of  these  tubes  was  published  almost  simul- 
taneously by  Gross^  and  by  Einhorn.-  Both  instruments,  however,  were 
constructed  for  use  on  adults,  and  both  seem  to  have  accomplished  their 
purposes,  although  they  differ  somewhat  in  principle.  It  seemed  to  me 
that  it  would  be  well  worth  while  to  devise  a  similar  tube  for  infants, 
and  accordingly  I  have  endeavored  to  modify  and,  as  I  believe  I  can 
demonstrate,  have  succeeded  in  so  modifying  the  Gross  tube  that  it  can 
readily  be  adopted  for  use  in  the  field  of  pediatrics.  I  believe  that  this 
tube  will  be  of  practical  use  in  the  treatment  of  infants,  and  may  serve 
also  to  give  additional  information  in  those  unexplained  cases  of  malnu- 
trition with  which  we  constantly  are  confronted. 

In  this  paper  I  do  not  intend  to  do  more  than  give  a  simple  descrip- 
tion of  the  tube,  to  prove  that  it  in  reality  reaches  the  duodenum,  to 
describe  its  method  of  introduction,  and  in  the  briefest  way,  to  indicate 
its  possible  uses.  In  a  subsequent  article  I  hope  to  consider  in  detail  its 
clinical  application,  and  to  report  on  the  duodenal  juice  in  infancy  in 
normal  and  pathologic  conditions,  a  study  that  is  now  under  way.  The 
principle  of  the  duodenal  tube  which  I  present  consists  in  having  a  heavy 
metal  ball  attached  to  the  end  of  a  very  light  tube  so  that  it  will  be 
quickly  carried  by  the  aid  of  gravity  through  the  stomach  and  the  pylorus. 

The  tube  shown  in  the  accompanying  illustration  (Fig.  1)  is  made 
of  very  soft,  light  rubber,  5  mm.  in  diameter,  and  has  at  one  end  a  silver- 
plated  lead  ball.  The  ball  is  perforated  by  numerous  small  openings  and 
one  large  central  one,  and  is  covered  over  by  the  end  of  the  tube,  which 
has  corresponding  perforations.  The  diameter  of  the  rubber-covered 
metal  ball  is  9  mm. 

In  this  connection  I  would  say  that  I  found  it  most  difficult  to  ascer- 
tain the  size  of  the  lumen  of  the  pylorus  in  the  various  ages  of  infancy. 
The  figures  given  in  studies  on  this  subject,  for  example  that  of  Pfaund- 
ler,  have  as  a  basis  measurements  made  on  the  cadaver,  and  have  the  usual 
limitations  of  statistics  obtained  in  this  way.  By  trying  balls  of  different 
sizes  I  found  that  one  of  9  mm.  gave  in  greneral  the  best  results.     A  ball 


1.  Gross,  M.:   Jour.  Am.  Med.  Assn.,   April  23.   1910. 

2.  Einhorn,  M.:  Med.  Rec.,  Xew  York,  Jan.   15,  1910. 
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of  (i  iiiiii..  Idi-  in-t.iiHc.  will  nut  he  cari'li'd  so  (|iii(kly  tliroii^li  the  pylorus 
li\  m;i\it\  and  lakes  a  IdUj^vr  time  to  enter  Hie  tliio<leniiiM.*  Beside  the 
tul)e.  1  used  tlie  same  izlass  collecting  itiill)  which  is  made  use  of  with 
the  tul)e  I'm'  adults. 

TECHNIC 

Tlie  |)i-e|)ai-ation  of  the  infant  for  duodenal  aspiration  consists  merely 
in  envi'lo|)inL;-  it  snugly  in  a  sheet  or  in  a  hlanket  in  such  a  way  that  the 
hands  cann<it  lie  freed  to  .i;rasp  the  tulie.  The  tiim-  most  suited  for 
introducing-  the  tul)e.  it  an  unc-ontaniinated  juice  is  desired,  is  two  or 
thri'e  hours  aftei'  the  last  feedinp-;  that  is.  when  the  stomach  is  empty, 
if  it  is  not  perfoi'meil.  foi'  one  icasoii  uv  another,  at  this  time,  and  if  the 
infant    lias   ju<t    heeii    U'^.    1    have    found    it    of   ail\  antaire   to   iMiipty   tin 


I'Mfr.   1. — DnodtMial  tubo  for  use  in  infants,  with  metal   hall  and  ;ilass  hull).  t<jr 
aspiration  and  cnllcctinn  of  duodenal  jiiiee. 

stomach  with  an  ordinary  stoniach-tuhe  as  a  jireliminaiy  step,  and  in  this 
way  avoid  all  possii)ility  of  eloooino-  the  small  holes  in  the  liall  hy  means 
of  milk  coaiiula.  The  tuhe  is  introduced  with  the  infant  held  in  the  sit- 
ting position,  the  method  l)eing  in  no  way  different  fi^oiii  that  followed  in 
passing  the  stomach-t\il)e.  The  advent  of  stomach  contents,  milk  or  gas- 
tric juice  will  infoiiu  us  when  the  liall  has  reached  the  stomach;  this  will 
he  found  to  he  when  it  is  aljout  18  to  •?(>  cm.  distant  from  the  lips.  The 
child  is  now  placed  on  its  right  side,  and  the  tuhe  introduced")  cm.  far- 
ther, until  the  2.")  cm.  mark  is  at  the  lips.  From  this  point  on.  the  ohject 
is  to  feed  the  tuhe  little  l)y  little  until  it  reaches  and  passes  the  pylorus. 
If  it  is  fed  too  fast  there  is  danger  of  its  doubling  on  itself,  with  failure 
as  the  result.  In  this  regard  a  little  practice  is  necessary,  but  after  a  few- 
attempts  a  sense  of  precision  is  gained.  If  the  tube  is  pushed  farther 
every  few  minutes  the  peristaltic  action  of  the  stomach  will  he  felt  to  ai<l 


*Snialler  infants  frequently  cannot  swallow  the  larger  ball,  and  we  have  to 
resort  to  tiie  (\  mm.  ball,  which  gives  the  same  result,  but  is  more  easily  clogged 
by  the  viscid  juice  or  extraneous  particles. 


.ir.2 


.1  i//,7,*/r  lA    .i()ii,'\.\L   or  nisi:.\si:s  <u'  vhildren 


in  earning  it  along.  Alter  liflccn  mimitcs  the  ;')<•  cni.  iiKii'k  slioiild  be  at 
tlio  lips,  and  aliout  ten  iiiiiiutes  liitci-.  it  should  li;i\f  ailxaiiccd  to  Ix'twoon 
."id  and  •')•")  (-■111.,  wliicli  means  tliat  it  is  in  the  diiodi'iiiiin.  No  rigid  si-lic(|- 
ulf  can  of  course  l)e  outlined  in  this  roiiiiect  ion.  I  lia\e  icaclied  the  duo- 
(lonnni  within  ten  luiinites  and  usually  am  ahle  to  enter  it  within  twenty 
minutes  at'tei'  I  ha\e  inlrodueed  the  luhe.  In  one  \ei\  >ma]l,  weak  infant, 
I    I'aileil  to  i)ass  tl:e  tuhc. 


Fig.  2. — Radiograph  showing  tube  and   metal  ball   well    within   the  duodenum 
as  indicated  by  the  arrow. 


The  first  (juestion  generally  asked  is:  How  do  we  know  that  it  is  in 
the  duodennni?  Before  answering  this  I  wish  to  refer  to  the  two  plates 
(Figs.  2  and  3)  whieji  are  taken  fiom  ladiogiaphs  kindly  made  for  me  by 
Dr.  Ilirseh.  of  a  1-vear-old   infant  on  the  s(  v\  i(v  of   Dr.  Tlnhei'.  in  Belli 
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Israel  lldspilal.  The  liist  (Kin-.  •> )  shows  the  tiihc  and  metal  hall  well 
ill  the  (liindcmiin.  ha\iiii;  dii-vcd  down  into  the  ii|i)iri'  intcslinc  al'lci' 
I  ravcrsinL:  Ihr  sloinarh.  l''oi'  the  iiiirposc  id'  ohIaininL;  a  clcai'  sliadow  a 
small  rnhhci-  tuhc  iidilt  rati'd  with  Icail  was  inserted  into  the  duodenal 
tiihe  htd'oi'e  it  was  passed  on  the  infant.  In  ordei'  to  dispel  anv  douhl  as 
to  the  w  hei-eahonts  of  the  end  of  the  tnhe.  after  Ihis  radio;^raph  was  taken 
I  then  poured  a  suspension  of  hisniuth  in  milk  alon,<:-  the  luhe  into  llic 
stomach.  Figure  :!  shows  the  sfoinaeh  partly  lllled  with  this  hisniidh. 
whicii  has  within  a  I'l'W  minutes  |)assed  also  into  the  duodenum,  and  por- 
trays the  i)all  of  tlie  tube  in  the  duodenum  as  in  the  previous  ladioyi'ajth. 
These  pictures  are  onclusive ;  they  pio\c  that  a  tuhe  can  he  passed 
ihrouuii  the  mouth  into  the  iidesline  of  an  infant.  Ilowevei',  the  char- 
'•icler  i){  the  juice  which  is  aspirated  will  also  uvnerallv  i:i\c  the  si<inal 
tliid  the  duodenum  has  heen  reached.  .\t  first,  when  the  luhe  is  in  the 
stomach,  the  aspirated  fluid  is  mai-kedlv  acid  to  litmus,  and  contains  Ijoc- 
••'ili  <d'  milk.  It  may  hecome  still  moie  acid  if  the  secretion  of  i^astric 
juice  is  stimulatetl.  When  the  l)all  reaches  the  duodenum,  tiie  jniee 
hec(tmes  less  acid,  the  acidity  ,i;ra(lually  dinnnishin,i|-  until  it  he-.-cuues 
nentral  or  slightly  alkaliin'.  (ienerally  it  has  a  chaiacteristic  \  iscid  c(Mi- 
sisteney  and  a  yellowish  or  liTeenisli  tin^e.  which  is  I'ather  dillicult  to 
j)erceive  hy  artificial  liaht.  This  eol,,r  is  iluv  lo  a  nnxture  of  Idle,  and 
varies  from  a  golden  yellow  to  a  tinge  of  yellow  or  gi'eeii  ;  (»i'  the  lluid  niav 
he  colorless  althongh  the  tuhe  has  passed  thi'ough  the  ])yloi'us.  and  its 
end  lies  Ijeyond  the  papilla  of  the  Idle  duct.  The  fluid  i>  generallv  not 
ahsolutely  clear,  hut  contains  small  tlocculi  which  lend  to  fall  to  the 
hottoni  of  the  glass  as  sediment.  The  charaeteristie  fluid,  the  only  fluid 
which  we  can  use  as-a  criterion  that  we  are  in  the  duodenum,  is  one  that 
is  neutial  or  alkaline,  and  shows  a  definite  yidlow  oi'  gi'cen  color. 

Jn  the  accompanying  illnstration  (  Fig.  1  )  it  will  he  noted  that  a  glass 
bulb  is  attached  to  the  outer  end  of  the  tuhe.  and  that  this  again  has  a 
small  piece  of  tubing  attached  to  it.  'i'hi-  hulh  is  to  serve  as  a  container 
for  the  juice  that  i>  collected,  and  the  tuhe  at  its  end  is  for  the  purpose 
of  aspiration. 

The  aspiration  may  he  made  hy  the  mouth,  the  method  that  I  \\;\\v 
followed,  or  by  means  of  a  syringe.  Aspiration  is  generallv  necessary, 
as  the  juice  does  not  at  all  times  flow  freely,  and  the  tube  may  be  clioked 
bv  particles  of  milk.  This  ])rocedure  should  be  carried  out  gentiv  and  not 
too  often,  as  it  has  a  tendency  to  cause  ictching  and  sagging.  As  can 
be  imagined,  thei-e  are  many  minor  details  of  technic  which  might  be 
mentioned,  bnt  the  mode  of  introduction  is  >im|ile.  so  that  these  linei' 
points  may  be  left  to  suggest  themselves  to  those  who  make  use  of  the 
tube. 


3(U 


AM/:i,'/(\\  .i()ii{\AL  or  1)Isi:as/:s  or  cuiLDUEy 


A  word  as  to  tlic  (liscdiiitnrt  which  the  passaiic  i\{  the  lul)c  entails.  1 
need  not  mention  tliat  it  can  cause  no  iiijui'v.  U)v  we  all  acknowledge  that 
the  stomach  tube  is  used  witli  perfect  safety  ami  the  soft  duodenal  tube. 
in  this  respect,  can  be.  and  is  in  no  way  different.  I  have  passed  the  tube 
in  infants  varyinir  in  age  fi'om  2  nu)nths  to  14  months  (tlie  smallest 
infant  weiglied  7  ]).)unds)  and  found  iliat  it  did  not  cause  mucli  disconi- 


Fig.  3. — liadiograph  .showing  stomach  filled  above  with  air  and  below  with 
bismuth  mixture,  which  has  also  entered  the  duodenum.  The  arrow  indicates 
the  position  of  the  ball  at  the  end  of  tube  witliin  the  duodenum. 

fort.  Some  of  tlie  older  infants  were  constantly  annoyed  by  it,  but  far 
more  often  the  babies  did  not  seem  to  be  aware  of  its  presence,  and  fre- 
quently sucked  it  as  they  do  a  pacifier,  dozing  all  the  while.  The 
cliild.  of  whom  1  show  the  radiographs,  fell  fast  asleep  about  ten  minutes 
after  the  tube  was  inserted. 
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PURPOSES   FOR   WHICH   THE  TUBE   MAY   BE    USED 

1  have  remarked  that  the  first  question  generally  asked  has  been  as  to 
how  we  are  to  know  that  the  tube  is  in  the  duodenum ;  tlie  second  has 
been  as  to  the  application  of  the  tube.  It  is  very  didicult  to  state  the 
scope  of  any  new  instrument  or  method.  It  is  doubtful  whether  the 
stomach-tube  seonied  to  be  of  great  value  when  it  was  first  suggested.  I 
candidly  admit  that  I  cannot  fully  answer  this  question,  and  clearly  define 
the  value  of  the  duodenal  tube  for  infants.  It  seems  to  me,  however,  that 
it  may  well  be  of  value  in  studying  the  physiologic  or  pathologic  processes 
of  digestion.  Intestinal  fistulas  have  always  been  prized  as  rare  oppor- 
tunities, especially  in  early  childhood,  for  such  investigations,  and  here 
we  have  a  method  of  stimulating,  to  a  certain  extent,  such  a  fistula.  It 
would  seem  worth  while,  to  mention  merely  one  subject,  to  ascertain 
whether  the  duodenal  juice  containing,  as  it  does,  the  various  ferments 
of  the  pancreas  and  of  the  upper  intestine,  is  the  same  in  normal  infants 
and  in  cases  of  marked  malnutrition.  This  is  a  phase  which  I  hope  later 
to  report  on.  There  are  many  other  pathologic  problems  which  its  use 
may  help  to  solve ;  for  example,  the  secretion  of  bile  in  icterus  of  the  new- 
born; pharmaceutic  problems,  as  for  example,  the  excretion  of  drugs 
through  the  bile;  or  the  effect  of  drugs  on  the  glandular  secretions;  diet- 
etic studies;  for  example,  the  influence  of  certain  food  stuffs  on  the 
quantity  or  quality  of  the  ferments.  These  and  many  other  investigations 
may  be  undertaken  by  this  method. 

154  West  Seventy-Second  Street. 


SPASM  OF  THE  PYLORUS  IX  INFANCY 

JOHN  LOVETT  MORSE,  A.M.,  M.D. 
BOSTON 

ClfROXlC   GASTRIC    INDIGESTION 

Everyone  who  sees  many  sick  infants  is  familiar  with  the  symptoma- 
tology of  chronic  gastric  indigestion  at  this  age.  It  seldom  occurs  in  the 
breast-fed,  but  develops,  as  a  rule,  after  a  longer  or  shorter  period  of  bad 
artificial  feeding.  Vomiting  is  the  most  prominent  symptom,  occurs 
without  any  definite  relation  to  the  time  of  taking  food  and  is  never 
explosive.  The  amount  of  the  vomitus  rarely  exceeds  that  of  the  food 
taken  at  the  last  feeding  and  the  vomitus  usually  shows  evidences  of 
disturbance  of  the  gastric  digestion.  The  stools  often  present  the  evi- 
dences of  an  associated  intestinal  indigestion,  but  constipation,  as  the 
result  of  the  reduction  in  the  amount  of  food  retained,  is  not  uncommon. 
The  stools  are,  however,  never  of  the  starvation  type,  but  show  by  their 
characteristics  that  food  is  passing  from  the  stomach  into  the  bowel. 
There  is  never  any  visible  peristalsis  and,  of  coiirse,  no  tumor  to  be  felt 
at  the  pylorus. 

HABITUAL  VOMITING 

Another  not  very  uncommon  condition  is  that  in  which  a  baby,  with- 
out any  other  symptoms  of  indigestion,  vomits  habitually  and  yet  gains 
steadily  and  appears  normal  in  every  other  way.  This  is  often,  especially 
in  the  breast-fed,  due  simply  to  an  excessive  amount  of  food.  In  both 
the  breast-fed  and  the  bottle-fed,  however,  it  is  probably  more  often  due 
to  the  imperfect  closure  or  lack  of  tone  of  the  cardiac  orifice.  This  is 
shown  by  the  facts  that  vomiting  rarely  takes  place  when  they  are  quiet 
and  that  it  varies  with  the  amount  of  exertion  and  the  position  of  the 
baby.  The  vomiting  is  never  explosive  and  the  vomitus  shows  no  evidences 
of  indigestion.  There  is,  of  course,  no  visible  peristalsis  or  palpable 
tumor.     The  following  case  is  a  good  example  of  this  condition : 

Anne  A.  was  born  at  full  term  June  11,  and  weighed  7  pounds.  She  was 
nursed  for  a  few  weeks.  She  vomited  a  good  deal  but  had  normal  movements. 
The  milk  then  gave  out  and  the  child  was  put  on  a  home  modification  of  cows' 
milk.  She  continued  to  vomit,  although  various  modifications,  including  whey 
mixtures,  were  tried.  The  percentages  of  fat  had  never  been  excessive  but  had 
never  been  low.  None  of  the  mixtures  had  been  very  highly  alkaline.  Variations 
in  the  length  of  the  intervals  and  in  the  amount  of  food  had  made  no  difference 
in  the  vomiting.  The  vomiting  occurred  at  any  and  all  times,  sometimes  even 
just  before  a  feeding.  She  never  vomited  during  the  night.  The  vomitus  never 
contained  bile.  The  bowels  moved  regularly,  the  stools  being  of  good  size  and 
well  digested.     She  was  happy,  active,  and  seemed  well.     She  had  gained  regu- 
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larly  but  slowly  in  weight,  weighing  when  slie  was  seen,  September  29,  10  pounds 
and  8  ounces.  The  physical  examination  siiowed  nothing  abnormal  in  any  way. 
Variations  in  the  composition  of  tiie  food,  including  low  percentages  of  fat  and 
high  alkalinity,  made  no  diU'erence  in  the  vomiting,  which,  however,  gradually 
diminished  and  finally  ceased  when  she  was  a  year  old.  At  the  age  of  nearly  3 
years  she  was  perfectly  well. 

SPASM  OF  THE  PYLORUS 

The  symptomatology  of  spasm  of  the  pylorus  is  materially  different 
from  that  of  the  two  conditions  just  mentioned,  so  different  that  the 
diagnosis  from  these  conditions  ought  always  to  be  possible.  In  the 
majority  of  instances  the  babies  are  of  the  excitable,  irritable  and  neurotic 
t}^e.  It  occurs  in  both  the  bottle-fed  and  the  breast-fed,  but  more  often 
in  the  former  than  in  the  latter.  The  symptoms  seldom  appear  immedi- 
ately after  birth,  but  usually  develop  in  the  first  few  weeks,  although  they 
may  not  manifest  themselves  until  the  baby  is  some  months  old.  The 
symptomatology  of  this  condition  varies  considerably  according  to  the 
amount  of  spasm  present  in  the  individual  instance. 

In  the  milder  cases  there  is  frequent  vomiting,  which  is  at  times 
explosive  and  at  others  not.  It  is  often  preceded  and  accompanied  by 
evidences  of  gastric  pain  and  distress.  The  amount  of  material  vomited 
does  not  ordinarily  exceed  that  taken  at  the  last  meal.  The  vomitus 
shows,  as  a  rule,  little  or  no  signs  of  disturbance  of  digestion.  There 
is  a  tendency  to  constipation,  but  the  stools  show  plainly  that  a  consid- 
erable proportion  of  the  food  ingested  passes  through  the  pylorus  into 
the  intestine.  The  disturbance  of  nutrition  is  not  extreme.  The  follow- 
ing case  is  a  good  example  of  this  iy]ye : 

Catherine  D.  was  born  February  17.  She  was  started  at  once  on  eleven 
feedings  of  2  ounces  of  a  mixture  of  one  part  of  whole  milk  and  two  parts  of 
barley  water.  She  continued  to  take  this  until  March  19.  when  she  was  given  ten 
feedings  of  214  ounces  of  a  mixture  containing  2  per  cent,  of  fat,  5  per  cent,  of 
milk  sugar,  0.75  per  cent,  of  whey  proteids  and  0.25  per  cent,  of  casein,  with  lime 
water  equal  to  10  per  cent,  of  the  total  quantity.  The  child  Mas  seen  March  27. 
She  was  said  to  have  vomited  after  every  feeding  since  birth.  She  had  vomited 
large  amounts,  so  that  very  little  was  retained.  The  vomiting  iiad  been  explosive. 
Water  was  vomited  the  same  as  milk.     The  bowels  had  always  been  constipated. 

The  child  was  small  but  fairly  nourished  and  of  good  color.  The  skin  was  in 
good  condition.  The  anterior  fontanelle  was  level.  The  posterior  fontanelle  and 
the  sutures  were  still  open.  The  heart  and  lungs  were  normal.  The  level  of  the 
abdomen  was  a  little  above  that  of  the  thorax.  There  was  no  bulging  of  the 
epigastrium.  There  was  no  visible  peristalsis,  even  on  flicking  the  abdomen,  and 
no  tumor  was  felt  The  examination  showed  notiiing  else  abnormal.  She  weighed 
2,580  grams. 

The  stomach  was  washed  out  and  found  to  contain  considerable  curdled  milk 
and  mucus.  There  was  no  visible  peristalsis  and  no  tumor  was  made  out,  even 
when  the  stomach  was  full  of  water. 

She  was  given  twelve  feedings  of  45  c.c.  each  of  whej'.  She  vomited  after 
about  half  of  her  feedings,  but  the  vomiting  was  never  explosive.  The  amount  of 
the  vomitus  varied  considerably.  The  stools  were  small  and  green,  and  were  com- 
posed mostly  of  mucus  although  they  contained  a  few  fine  curds. 
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The  stomach  was  washed  out  again  on  March  30,  half  an  hour  after  a  feeding. 
The  stomach  was  empty,  although  she  had  not  vomited  more  than  a  teaspoonful 
after  the  feeding.  There  was  no  visible  peristalsis,  even  when  cold  was  applied 
to  the  abdomen.  No  tumor  was  felt  either  when  the  stomach  was  full  or  when 
it  was  empty,  although  the  abdominal  walls  were  lax.  The  amount  of  whey  was 
increased  to  60  c.c.  at  each  feeding. 

April  2  the  child  was  given  ten  feedings  of  60  c.c.  each  of  a  mixture  con- 
taining 1.50  per  cent,  of  fat,  7  per  cent,  of  milk  sugar,  0.75  per  cent,  of  whey 
proteids  and  0.25  per  cent,  of  casein,  with  lime  water  equal  to  25  per  cent,  of  the 
cream.  The  vomiting  then  increased  in  both  frequency  and  amount,  but  the  stools 
began  to  show  a  little  fecal  matter. 

The  amount  of  food  was  increased  to  75  c.c.  April  4.  The  application  of 
flaxseed  poultices  to  the  epigastrium  for  twenty  minutes  before  and  after  each 
feeding  was  begun  at  this  time  and  four  days  later  the  administration  of  1/80 
of  a  minim  of  the  tincture  of  opium  twenty  minutes  before  each  feeding  was 
started. 

The  strength  of  the  food  was  gradually  increased,  so  that  on  May  16,  when 
the  child  was  last  seen,  she  was  taking  ten  feedings  of  90  c.c.  each  of  a  mixture 
containing  3  per  cent,  of  fat,  7  per  cent,  of  milk  sugar,  0.75  per  cent,  of  whey 
proteids  and  0.50  per  cent,  of  casein,  with  lime  water  equal  to  25  per  cent,  of 
the  milk  and  cream.  She  was  vomiting  a  little  after  about  half  of  the  feedings 
and  the  vomiting  was  at  times  explosive.  She  was,  however,  having  three  or 
four  stools  daily,  which  were  of  fair  size,  greenish-yellow  in  color,  and  contained 
some  small  curls.  At  no  time  was  there  any  visible  peristalsis  or  tumor.  She 
had  increased  in  weight  up  to  3,040  grams. 

The  child  was  alive  and  well  when  3^2  years  old. 

In  the  more  severe  cases  there  is  visible  peristalsis  in  addition  to  the 
symptoms  already  mentioned  as  characteristic  of  the  milder  type.  These 
symptoms  are  more  marked  than  in  the  mild  cases,  the  stools  show  less 
fecal  residue  and  the  disturbance  of  nutrition  is  much  greater.  There 
are  numerous  instances  of  this  t\'pe  on  record,  among  which  may  be 
mentioned  those  of  Koplik,^  Case  2;  Griffith^;  Ibrahim,'^  Cases  4,  5  and 
7;  Pease*;  Eosenstern/  Case  2:  and  Engel,®  Cases  1  and  2.  It  is  prob- 
able that  many  of  the  cases  of  Heubner,"  Finkelstein/  Hutchison"  and 
others,  which  have  been  reported  as  cases  of  congenital  hypertrophic 
stenosis  of  the  pylorus  with  recovery  under  medical  treatment,  belong  in 
this  class.  Many  of  these  cases  show  signs  of  motor  insuflBciency  for  a 
long  time.     The  following  cases  are  good  examples  of  this  t}'pe : 

Winthrop  B."  was  born  May  21,  and  weighed  10  pounds.  His  mother  tried 
to  nurse  him  but  had  practically  no  milk,  so  that  at  the  end  of  two  weeks  he 

1.  Koplik:   Am.  Jour.  Med.  Sc,  1908,  cxxj^vi.   1. 

2.  Griffith:    Arch.  Pediat.,   1905,  xxii.  721. 

3.  Ibrahim:  Die  angeborene  Pylorusstenose  im  Siiuglingsalter.  S.  Karger, 
1905;   Therap.  Monatsh.,  1908,  xxii,  560. 

4.  Pease:   Lancet,  London,   1909,  ii,   1280. 

5.  Rosenstern:  Deutsch.  med.  Wchnschr.,  1910,  xxxvi,  31. 

6.  Engel:  Deutsch.  med.  Wchnschr.,  1909,  xxxv,  1271. 

7.  Heubner:  Die  Therapie  der  Gegenwart,  1906,  viii,  433. 

8.  Finkelstein:   Jahrb.  f.  Kinderh.,  1896,  xliii,   105. 

9.  Hutchison:  Clin.  .Jour.,  1908,  xxxii,  343;  Brit.  Med.  Jour.,  1910,  ii,  1021. 
10.  Morse:  Boston  :Med.  and  Surg.  .Jour.,  1906,  civ,  343. 
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weighed  but  9  pounds.  He  was  tlien  given  various  modifications  of  milk  but 
did  badly,  having  much  colic  and  many  bad  movements,  but  no  vomiting.  He 
lost  weight  rapidly  and  got  into  such  a  serious  condition  tliat  a  wet-nurse  was 
procured  August  1,  when  lie  was  21/2  months  old.  Her  milk  was,  however,  insufla- 
cient,  so  that  he  continued  to  lose  weight,  although  his  digestion  was  good.  A 
variety  of  foods  were  then  tried,  on  none  of  which  did  he  do  very  well.  Vomiting 
appeared  first  August  25.  He  continued  to  vomit  and  did  not  gain,  although  his 
stools  were  normal.  Another  wet-nurse  was  procured  September  27.  The  vomit- 
ing gradually  increased,  nevertheless,  although  he  continued  to  have  good-sized, 
well  digested  stools.  There  was  no  nausea,  the  milk  coming  up  in  gulps  without 
effort.  The  vomiting  was  never  explosive.  It  usually  occurred  soon  after  nursing, 
but  he  often  spit  up  considerable  amounts  just  before  the  time  for  the  next  feed- 
ing.    He  was  seen  October  15. 

The  child  was  small  and  thin  but  his  color  was  fair,  his  skin  supple  and 
his  muscles  strong.  The  level  of  the  abdomen  was  the  same  as  that  of  the  thorax. 
The  stomach  was  not  enlarged  to  percussion.  Occasional  waves  of  contraction 
could  be  seen  running  over  the  stomach  from  left  to  right.  No  tumor  could  be 
made  out  in  the  region  of  the  pylorus.  The  rest  of  the  physical  examination 
showed  nothing  abnormal.     He  weighed   11  pounds. 

The  breast-milk  was  continued,  the  baby  being  fed  at  three  hour  intervals  and 
being  given  three  or  four  teaspoonfuls  of  lime  water  at  each  nursing.  The 
vomiting  continued,  however.  It  usually  occurred  about  three,  ten  and  twenty 
minutes  after  each  nursing,  but  often  recurred  just  before  the  next  nursing.  The 
bowels  moved  but  once  in  thirty-six  or  forty-eight  hours,  but  the  stools  were 
of  good  size  and  well  digested.  There  was  no  visible  peristalsis  after  November  1, 
and  no  tumor  was  ever  found. 

The  vomiting  gradually  diminished  and  by  the  time  he  was  a  year  old  had 
entirely  ceased.  He  gained  slowly  during  November  but  after  that  put  on  weight 
rapidly.  Breast  feeding  was  continued  until  he  was  14  months  old,  when  he 
weighed  28  pounds  and  was  perfectly  well  in  every  way. 

He  swallowed  a  cent  when  214  years  old.  It  went  through  him  in  twenty-four 
hours.     At  the  age  of  6  years  he  was  perfectly  well. 

Edwina  W.  was  born  July  8  and  weighed  13  pounds.  She  was  not  nursed 
but  was  given  various  proprietary  foods  and  milk  modifications,  none  of  which 
agreed.  She  began  to  vomit  when  she  was  only  a  few  hours  old.  She  did  not 
vomit  every  day  but  would  vomit  frequently  for  several  days,  would  then  go  two 
or  three  days  without  vomiting,  and  so  on.  She  seemed  perfectly  normal  between 
the  attacks,  took  her  food  eagerly  and  retained  it  apparently  without  discomfort. 
She  sometimes  vomited  what  was  apparently  two  or  three  times  the  amount  of 
food  taken  at  the  last  feeding.  The  voraitus  was  sour  and  contained  curdled 
milk  but  no  mucus.  There  was  no  relation  between  the  time  of  the  vomiting  and 
that  of  the  feeding.  She  vomited  with  some  difficulty,  often  straining  a  good  deal. 
She  had  frequent  attacks  of  colic,  which  were  not  associated  with  vomiting,  and 
belched  much  gas.  She  had  from  three  to  five  stools  a  day,  normal  in  color, 
amount  and  consistency.  She  had  gradually  lost  weight;  when  seen,  August  19, 
she  weighed  only  3,360  grams. 

The  child  was  fairly  developed  and  nourished.  The  stomach  reached  2  cm. 
below  the  navel.  Slow  peristalsis  from  left  to  right  was  distinctly  visible.  No 
tumor  was  felt.  She  was  discharged  from  the  hospital  September  22.  At  that 
time  she  was  vomiting  but  once  or  twice  a  day  and  sometimes  went  several  days 
without  vomiting.  The  vomiting  was  at  times  explosive,  but  was  more  often 
regurgitation.  She  at  first  had  from  three  to  seven  small,  brownish-green  stools, 
composed  largely  of  mucus,  daily.  The  stools  began  to  be  yellow  and  to  contain 
a  few  curds  August  26.  Early  in  September  the  stools  became  yellow,  sufficient 
in  amount  and  well  digested,  both  macroscopically  and  microscopically.     Peris- 
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talsis  was  at  times  visible  up  to  the  time  she  was  last  seen.  Xo  tumor  was  felt 
at  any  time.     Her  weight,  September  22,  was  3,580  grams. 

The  food  given  in  this  infant's  case  was  as  follows: 

August  19. — Whey,  twelve  feedings,  2  oimces  each. 

August  22. — Fat,  0.  per  cent.;  milk  sugar,  7  per  cent.;  whey  proteids,  0.90 
per  cent.;  casein,  0.25  per  cent.;  lime-water  equal  to  20  per  cent,  of  the  milk; 
eight  feedings,  3  ounces  each. 

August  25. — Fat,  0.75  per  cent.;  milk  sugar,  7  per  cent.:  whey  proteids,  0.90 
per  cent.;  casein,  0.50  per  cent.;  lime  water,  20  per  cent,  of  the  milk  and  cream; 
eight  feedings,  3  ounces  each. 

August  27. — Fat,  1.25  per  cent.;  milk  sugar,  7  per  cent.;  whey  proteids,  0.90 
per  cent.;  casein,  0.25  per  cent.;  lime  water,  20  per  cent,  of  the  milk  and  cream; 
eight  feedings,  3  ounces  each. 

August  30. — Fat,  1.75  per  cent.;  milk  sugar,  7  per  cent.;  whey  proteids,  0.90 
per  cent.;  casein,  0.50  per  cent.;  lime  water,  20  per  cent,  of  the  milk  and  cream; 
eight  feedings,  3  ounces  each. 

September  14. — Fat,  2.25  per  cent. ;  milk  sugar,  7  per  cent. ;  whey  proteids, 
0.90  per  cent. ;  casein,  0.50  per  cent. ;  lime  water,  20  per  cent,  of  the  milk  and 
3ream;  eight  feedings,  3  ounces  each. 

The  patient  was  seen  again  when  61^  months  old.  She  was  then  perfectly  well, 
did  not  vomit,  and  had  normal  movements.  Her  mother  said  that  she  had  not 
seen  any  peristalsis  for  a  long  time.  She  was  in  very  good  general  condition. 
The  abdominal  examination  showed  nothing  abnormal. 

Some  of  these  infants  die  and  no  thickening  of  the  pylorus  or  narrow- 
ng  of  its  lumen  is  found  on  post-mortem  examination  (Cautley/^  Car- 
)enter^^),  thus  proving  beyond  a  doubt  the  existence  of  this  condition. 
The  majority  recover  under  breast  or  careful  artificial  feeding  and  medic- 
nal  treatment.  The  visible  peristalsis  may  persist  for  weeks  or  months 
after  the  cessation  of  the  vomiting.  It  was  noted  in  one  of  Tbrahinrs 
patients   (Case  6)  for  four  months. 

In  the  most  severe  cases  there  is  also  a  palpable  tumor  at  the  pylorus 
(Eob^^;  Clowes";  Hutchison;  Carpenter;  Eosenstern,  Cases  1,  3  and  4), 
This  tumor  is  usually  small  in  comparison  with  that  felt  in  congenital 
hypertrophic  stenosis  of  the  pylorus.  It  is  variously  described  by  different 
authors.  Koplik  describes  it  in  one  of  his  patients  (Case  3)  as  a  "thin, 
cord-like  structure"  and  later  as  "large  as  a  bean,"  and  in  another 
(Case  1)  as  "soft  and  cord-like,"  while  Clowes  describes  it  as  "the  size 
of  the  end  of  the  thumb."  Ibrahim  states  that  in  one  of  his  patients 
(Case  6)  it  was  3  cm.  long  and  that  it  could  be  felt  to  contract  and  relax. 
In  one  of  my  patients,  who  is  still  under  observation,  it  seems  about 
2  cm.  long  and  1  cm.  thick  and  can  be  felt  to  contract  and  relax.  The 
authors  unfortunately  give  practically  no  data  as  to  how  long  the 
tumor  was  palpable  in  these  cases,  merely  stating  that  the  patients  recov- 
ered, leaving  it  to  be  assumed  that  the  tumors  disappeared.  There  are 
no  records,  as  far  as  I  am  aware,  of  autopsies  on  infants  in  whom  a  tumor 

11.  Cautley:  Brit.  Jour.  Child.  Dis.,  1908,  v,  179. 

12.  Carpenter:   Lancet.  London,   1908,  i,  779. 

13.  Eob:  Lancet,  London,  1906,  i,  1751. 

14.  Clowes:   Lancet,  London,   1908,  ii,  534. 
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was  palpable,  to  show  that  the  tumor  really  disappeared.  Autopsies  in 
several  of  the  cases  which  have  been  reported  as  instances  of  this  condi- 
tion have,  however,  shown  definite  thickening  of  the  pylorus  (Bloch^"^; 
Ibrahim,  Case  3;  Batten^").  This  fact,  of  course,  makes  the  accuracy  of 
the  diagnosis  in  these  cases  somewhat  doubtful. 

THE    RELATIOX    BETWEEN    SPASM    OF    THE    PYLORUS    AND    CONGENITAL 
HYPERTROPHIC   STENOSIS   OF   THE   PYLORUS 

The  questions  immediately  arise  as  to  the  relation  between  these  cases 
of  pyloric  spasm  with  palpable  tumor  and  mild  cases  of  congenital  hyper- 
trophic stenosis  of  the  pylorus,  and  the  part  which  spasm  plays  in  the 
etiology  and  symptomatology  of  congenital  hypertrophic  stenosis  of  the 
pylorus.  It  will  be  better,  perhaps,  to  consider  the  latter  questions  first. 
There  has  been,  and  still  is,  much  difference  of  opinion  as  to  the  i)art 
which  spasm  plays  in  the  etiology  of  congenital  stenosis  of  the  pylorus, 
some  claiming  that  it  is  the  direct  and  sole  cause  of  this  disease;  others 
that  it  has  no  part  in  its  development.  The  weight  of  the  evidence  seems 
to  prove,  however,  that  stenosis  of  the  pylorus  in  infancy  is  a  congenital 
condition  and  that  spasm  plays  no  part  in  its  causation,  either  before  or 
after  birth.  The  strongest  points  in  favor  of  the  congenital  origin  of  the 
stenosis  are  the  facts  that  the  condition  has  been  found  in  the  fetus,  that 
the  symptoms  not  infrequently  appear  immediately  after  birth  and  that 
the  hypertrophy  is  largely  local. 

Cautley's  arguments  seem  to  show  conclusively,  moreover,  that  spasm 
cannot  be  the  cause  of  hypertrophy.  They  are  in  brief  as  follows :  Spasm 
of  the  pylorus  may  occur  at  any  age.  It  is  not  an  affection  peculiar  to 
the  first  months  of  life.  There  is  no  proof  of  the  development  of  hyper- 
trophy of  the  pylorus  at  other  ages  as  the  result  of  spasm.  There  is  no 
evident  reason  why  spasm  of  the  pylorus  should  cause  hj'pertrophy  in 
infancy  when  it  does  not  at  other  ages.  Pyloric  spasm  may  prove  fatal 
in  infancy  without  causing  hypertrophy.  There  is  no  analogous  hyper- 
trophy in  other  parts  of  the  alimentary  canal  as  the  result  of  spasm. 
Prolonged  anal  spasm  does  not  cause  it.  The  pylorus  is  normally  in  a 
state  of  contraction.  It  dilates  to  allow  the  passage  of  the  gastric  contents 
in  response  to  stimuli  from  the  duodenum.  It  does  not  seem  reasonable 
that  the  amount  of  spasm  sufficient  to  oppose  the  stimulus  to  dilatation 
can  be  great  enough  to  produce  the  excessive  h3'pertrophy  of  the  circular 
muscular  fibers  so  constantly  present.  If  the  hypertrophy  is  due  to  spasm 
the  longitudinal  fibers  should  be  as  much  hypertrophied  as  the  circular, 
but  they  are  not.  Further  evidence  that  the  hypertrophy  is  not  due  to 
spasm  is  that  the  hypertrophy  does  not  disappear  after  gastro-enterostomy 
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(Morse,  Murphy  and  Wolbach^').  It  is  evident,  therefore,  that  primary 
pyloric  spasm  and  congenital  stenosis  of  the  pylorus  are  two  independent 
conditions. 

Although  pyloric  spasm  and  congenital  hypertrophic  stenosis  of  the 
pylorus  are  unquestionably  distinct  entities,  there  is  no  doubt  that  spasm 
plays  an  important  part  in  the  production  of  the  symptoms  in  many  cases 
of  pyloric  hypertrophy.  In  this  way  only  can  the  sudden  onset  of  the 
s}TQptoms  be  explained  in  many  instances  in  which  marked  hypertrophy 
is  found  at  operation.    The  following  case  is  an  example  of  this  type : 

Arthur  H.  was  seen  when  five  weeks  old.  He  was  born  two  weeks  before  he 
was  expected  and  weighed  4  pounds  and  14  ounces.  He  was  breast-fed  from  the 
start  and  had  been  perfectly  well  except  for  a  considerable  amount  of  colic.  He 
had  not  vomited  and  the  stools  had  been  normal  until  September  7,  four  days 
before  he  was  seen.     He  had  gained  IVj  pounds. 

The  mother  began  to  menstruate  September  7.  The  baby  vomited  at  once. 
The  first  vomitus  contained  a  little  bile.  His  stool  that  morning  was  of  good 
size  and  well  digested.  The  nursing  was  stopped  and  he  was  given  water  only. 
He  was  also  given  some  castor  oil.  He  retained  the  castor  oil  but  vomited  the 
water. 

He  was  given  nothing  except  a  little  brandy  and  water  on  the  eighth  and 
did  not  vomit.  The  nursing  was  begun  again  on  the  ninth.  He  was  given  a  little 
water  before  the  nursing  and  the  duration  of  the  nursing  was  limited  to  2^/^ 
minutes.     He  began  to  vomit  again  after  seven  or  eight  hours. 

September  10  he  was  given  one  ounce  every  1^4  hours  of  a  mixture  of  1  ounce 
of  skimmed  milk,  1%  ounces  of  lime  water  and  8  ounces  of  water.  The  vomiting 
persisted  and  the  amount  was  reduced  to  half  an  ounce  at  a  feeding.  This  was 
also  vomited,  so  that  for  the  twenty-four  hours  before  he  was  seen,  September  11, 
nothing  at  all  had  been  retained.  The  bowels  had  been  moved  by  enemata.  The 
stools  had  consisted  of  green  mucus.     The  vomiting  had  been  projectile. 

The  child  was  small  and  thin  but  in  fair  condition.  His  color  was  good. 
The  examination  showed  nothing  abnormal  except  in  the  abdomen.  The  ingestion 
of  half  an  ounce  of  water  was  followed  by  marked  visible  gastric  peristalsis, 
running  from  left  to  right.  A  tumor,  the  size  of  a  small  marble  and  moderately 
movable,  was  felt  in  the  region  of  the  pylorus.  A  stool,  which  was  seen,  was 
small,  loose,  greenish-brown  in  color  and  composed  almost  entirely  of  mucus. 

Gastro-enterostomy  was  done  the  same  day  by  Dr.  C.  L.  Scudder,  who  found 
a  tumor  at  the  pylorus  the  size  of  the  last  phalanx  of  the  thumb.  He  has  done 
uninterruptedly  well  since  the  operation,  five  months  ago. 

In  many  cases  of  slight  or  partial  stenosis  of  the  pylorus,  the  symp- 
toms in  considerable  part  are  undoubtedly  due  to  the  spasm.  When  the 
spasm  is  relieved  by  appropriate  treatment  the  symptoms  diminish  and 
in  mild  cases  disappear.  A  large  proportion  of  the  reported  cures  by 
medical  treatment  of  cases  of  pyloric  stenosis  in  which  distinct  tirmors 
have  been  felt  are  undoubtedly  to  be  explained  in  this  way  (Batten; 
Bloch;  Ibrahim,  Case  3;  Eosenstern,  Cases  1,  2  and  3;  Finkelstein; 
Heubner,  et  al.).  In  fact,  no  other  explanation  seems  possible,  because 
the  evidence  at  autopsy  in  "recovered"  cases  (Ibrahim,  Case  3;  Batten; 
Bloch)  shows  that  the  hjrpertrophy  remains  many  months,  at  least,  after 
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the  cessation  of  symptoms.  There  is,  as  far  as  I  am  aware,  no  data  based 
on  operative  or  post-mortem  findings,  as  to  the  anatomic  conditions  in 
these  cases  years  after  the  relief  of  symptoms.  It  is  probable,  however, 
that  a  certain  number  of  the  cases  of  benign  pyloric  obstruction  which 
develop  in  the  third  and  fourth  decades  are  the  final  results  of  mild 
cases  of  congenital  pyloric  stenosis.  Many  of  these  patients  also  show 
evidences  of  motor  insufficiency  years  after  the  cessation  of  symptoms 
(Bernheim-Karrer^*) . 

DIAGISrOSIS   BETWEEN   SPASil    OF   THE   PYLORUS    AND   CONGENITAL   HYPER- 
TROPHIC STENOSIS 

While  there  is  no  question  that  spasm  of  the  pylorus  and  congenital 
hypertrophic  stenosis  of  the  pylorus  are  two  distinct  conditions,  the  diag- 
nosis between  them  is  at  times  an  extremely  difficult  one.  The  onset  of 
the  symptoms  is  the  same  in  both,  the  vomiting  is  explosive  in  both  and 
there  is  visible  peristalsis  in  both.  Constipation  and  loss  of  weight  are 
common  to  both.  There  is  sometimes  a  palpable  tumor  in  spasm;  the 
tumor  is  sometimes  not  palpable  in  hypertrophic  stenosis.  In  spite  of  the 
similarity  of  the  symptoms  of  the  two  diseases  there  should  be  little  diffi- 
culty in  distinguishing  the  marked  cases  of  hypertrophic  stenosis  from 
those  of  spasm,  because  the  constipation  is  never  so  marked  or  persistent 
in  spasm  as  in  stenosis  and  because  the  tumor  in  spasm  is  small  and 
cord-like,  not  large  and  hard  as  in  hypertrophic  stenosis.  "Variation  in 
the  size  of  the  tumor  during  examination  is  practically  positive  proof  that 
the  condition  is  one  of  spasm,  not  of  hypertrophy.  The  difficulty  in 
diagnosis  comes  between  the  severe  cases  of  spasm  and  the  mild  cases  of 
hypertrophic  stenosis,  because  the  difference  in  the  symptomatology  of 
the  two  diseases  is  entirely  in  the  degree,  not  in  the  kind,  of  symptoms. 

In  many  instances  it  is  impossible  at  first  to  make  a  positive  diagnosis 
between  these  two  conditions.  If  the  baby  is  breast-fed  the  chances  are 
much  in  favor  of  hypertrophic  stenosis,  because  spasm  is  very  unusual  in 
the  breast-fed  while  hypertrophic  stenosis  is  equally  common  in  the  breast- 
fed and  in  the  artificially  fed.  If  the  baby  is  artificially  fed  the  chances  are 
even,  although  if  the  feeding  has  been  very  irrational,  spasm  is  a  little 
the  more  probable.  The  absence  of  a  palpable  tumor  is  strong  evidence 
against  hypertrophic  stenosis  but  does  not  positively  exclude  it,  because 
a  good  sized  tumor  has  sometimes  been  found  at  operation  when  none 
was  felt  before  it.  It  is  never  safe  to  conclude  that  there  is  no  tumor, 
however,  unless  the  abdomen  has  been  examined  with  the  stomach  both 
full  and  empty  and  with  the  abdominal  walls  relaxed,  if  necessary  under 
an  anesthetic.    If  no  tumor  is  felt  under  these  conditions  an  almost  posi- 
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tive  diagnosis  of  spasm  is  justified.  Examination  of  the  gastric  contents 
is  of  little  or  no  assistance,  because  there  are  very  few  reliable  data  as  to 
the  chemistrj'  of  the  gastric  contents  in  these  conditions  and  what  few 
data  there  are  are  contradictory.  x\n  excessive  h3^peracidity  perhaps 
counts  a  little,  however,  in  favor  of  spasm.  Dilatation  of  the  stomach 
seldom  develops  in  simple  spasm  of  the  pylorus  and,  if  it  does,  is  alwa3'-s 
slight.  It  develops  in  a  certain  proportion  of  the  cases  of  hypertrophic 
stenosis  but  is  seldom  extreme.  The  presence  of  dilatation  is,  therefore, 
in  favor  of  hypertrophic  stenosis  and  against  spasm.  Its  absence  does 
not,  however,  count  at  all  in  favor  of  spasm.  Dilatation  of  the  stomach, 
unless  extreme,  is  very  difficult  of  demonstration  in  infancy.  Too  much 
importance  must  not  be  attached,  therefore,  to  what  are  apparently  slight 
degrees  of  dilatation.  Eapid  improvement  under  medical  treatment  and 
regulation  of  the  diet  is  strong  evidence  in  favor  of  spasm,  but  does  not 
positively  exclude  a  mild  degree  of  hj'pertrophic  stenosis  complicated  by 
spasm.  The  most  important  points  in  favor  of  spasm  in  doubtful  cases 
are,  therefore,  the  absence  of  a  palpable  tumor,  or,  if  a  tumor  is  present, 
its  cord-like  feel,  the  presence  of  intermittent  contraction  and  relaxation 
of  the  tumor,  and  rapid  improvement  under  medical  treatment  and  regu- 
lation of  the  diet. 

ETIOLOGY 

The  etiology  of  spasm  of  the  pylorus  in  infancy  is  very  obscure.  It 
is  apparently  most  common  in  excitable  and  irritable  infants,  the  off- 
spring of  neurotic  parents.  Some  writers  believe  that  the  normal  mus- 
cular hyperirritability  at  this  age  predisposes  the  pylorus  to  spasm.  The 
mechanical  irritation  of  the  food  or  the  chemical  products  of  digestion 
thus  directly  or  reflexly  cause  spasm  when  they  would  not  in  later  life. 
Others  believe  that  disturbance  of  the  gastric  digestion  always  precedes 
and  causes  the  spasm.  Some  observers  have  found  a  hyperacidity  of  the 
gastric  contents,  others  have  not.  Engel  believes  that  a  gastrosuccorrhea 
is  at  the  bottom  of  the  trouble.  It  is  safe  to  conclude,  at  any  rate,  in 
view  of  the  conflicting  opinions  and  the  insufficiency  of  the  data,  that 
nothing  is  known  as  to  the  etiology  which  is  sufficiently  reliable  to  serve 
as  a  basis  for  treatment. 

TREATMENT 

The  most  important  part  of  the  treatment  of  pyloric  spasm  is  regu- 
lation of  the  diet.  The  best  food  is  good  breast-milk.  If  this  is  vomited, 
it  is  well  to  remove  a  part  of  the  cream  and  add  lime  water.  The  next 
best  food  is  some  modification  of  cow's  milk.  It  is  advisable  to  keep  the 
percentage  of  fat  low,  because  fat  tends  to  delay  the  emptying  of  the 
stomach.  It  is  also  advisable  to  give  as  large  a  proportion  as  possible  of 
the  proteids  in  the  form  of  whey  proteids,  because  they  are  not  coagu- 
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lated  by  vennin  and  easily  pass  the  pylorus.  An  alkali  should  be  added  to 
the  niiik  to  neutralize  any  possible  hyperacidity  and  to  delay  the  coagula- 
tion of  the  casein  by  rennin  and  thus  favor  the  passage  of  the  liquid  milk 
through  the  pylorus.  These  general  principles  serve,  of  course,  only  as 
a  basis  for  the  preparation  of  the  food,  which  must  be  varied  to  suit  the 
individual  baby.  Plain  whey  is  very  useful  in  some  instances;  so  also  is 
pancreatization  in  others. 

There  is  much  difference  of  opinion  as  to  whether  the  food  should  be 
given  at  short  or  long  intervals  and  as  to  the  quantity  which  should  be 
given  at  a  feeding.  The  most  rational  way  of  regulating  the  interval 
between  feedings  is  to  determine  how  long  it  takes  the  stomach  to  empty 
itself  in  the  individual  case  and  to  make  the  interval  somewhat  longer 
than  this.  In  general,  it  is  probably  better  to  give  small  amounts  at  a 
feeding,  although  there  are  many  exceptions  to  this  rule. 

Daily  lavage  with  plain  water  or  a  weak  solution  of  bicarbonate  of 
soda  is  of  assistance  in  most  cases,  although  some  authors  think  that 
it  tends  to  keep  up  the  spasm.  Warm  applications  to  the  epigastrium  are 
sometimes  of  assistance.  Minute  doses  of  some  preparation  of  opium — 
for  example,  1/40  of  a  minim  of  the  tincture— given  a  short  time  before 
feeding,  sometimes  seem  to  diminish  the  spasm.  Atropin  and  cocain 
have  also  been  used  for  the  same  purpose.  It  is  also  important  to  keep 
these  babies  very  quiet,  especially  immediately  after  feeding. 

Eosenhaupt'^  claims  good  results  in  this  condition  from  rectal  irri- 
gations of  salt  solution,  basing  his  treatment  on  Engel's  statement  that 
the  cause  of  the  trouble  is  gastrosuccorrhea,  and  on  Benczur's  experiments 
which  show  that  in  animals  rectal  injections  of  salt  solution  diminish 
the  secretion  of  gastric  juice.  He  obtained  favorable  results  in  all  but 
one  case,  but  does  not  state  how  many  patients  he  treated.  Eosenstern 
claims  good  results  in  four  cases  from  the  rectal  instillation  of  from  250 
c.c.  to  400  c.c.  of  Einger's  solution  daily.  This  method  of  treatment  is, 
however,  so  new  that  it  must  be  regarded  as  still  suh  judice. 

Surgical  intervention  for  the  relief  of  pyloric  spasm  is  seldom  either 
necessary  or  advisable.  Carpenter  compares  it  to  tracheotomy  for  laryn- 
gismus stridulus.  This  comparison  is.  however,  perhaps  a  little  too 
strong,  because  experience  has  shown  that  babies  sometimes  die  of  this 
condition  under  medical  treatment.  Surgical  intervention  is,  therefore, 
justified  in  certain  extreme  cases.  An  exploratory  laparotomy  certainly 
ought  to  be  done  in  all  cases  in  which  there  is  a  reasonable  doubt  as  to 
whether  the  condition  really  is  one  of  spasm  and  not  of  hypertrophic 
stenosis  and  in  which  the  patients  are  doing  badly  under  medical  treat- 
ment. 

70  Bay  State  Road. 
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BLOOD     TRANSFUSION     IN     INFANTS     BY     MEANS     OF 
GLASS     TUBES  * 

BETH  VINCENT,  M.D. 

BOSTON 

The  value  of  transfusion  in  infants  has  been  demonstrated  in  the 
treatment  of  hemorrhagic  disease  of  the  new-born  and  in  cases  of  hemor- 
rhage after  injuries  or  operations.  That  this  procedure  has  not  been 
more  frequently  and  successfully  tried  in  these  conditions  is  probably 
due  to  the  technical  diJEficulties  of  the  operation  in  infants,  and  especially 
in  the  new-born  infant.  The  chief  difficulty  is  found  in  uniting  the 
artery  of  the  donor  to  the  small  and  inaccessible  vein  of  the  infant.  The 
largest  superficial  veins  of  a  baby's  arm  are  so  small  that  one  must  resort 
to  the  less  accessible  veins  of  the  thigh  which,  at  the  best,  are  scarcely 
large  enough.  However,  when  once  a  satisfactory  connection  is  made 
between  artery  and  vein,  a  flow  of  comparatively  short  duration  is  suffi- 
cient to  transfer  enough  blood  for  an  infant.  In  a  baby  weighing  8 
pounds,  a  flow  of  five  minutes  corresponds  to  thirty  or  forty  minutes  in 
an  adult. 

The  ordinary  methods  of  transfusion  are  adapted  to  the  requirements 
of  adults  and  cannot  be  so  successfully  applied  to  infants.  Babies  have 
been  transfused  by  the  method  of  direct  suture  and  with  the  Crile  and 
Elsberg  cannula,  by  men  experienced  in  this  kind  of  work.  Less  skilful 
operators  using  these  methods  sometimes  find  it  impossible  to  transfuse 
a  small  infant.  The  unsuccessful  attempts  result  from  a  failure  to  start 
the  flow  of  blood  rather  than  an  inability  to  maintain  it  for  a  sufficient 
length  of  time. 

Under  these  circumstances  it  seems  more  practical  to  use  a  method 
on  infants  which  will  lessen  the  mechanical  difficulties  of  connecting  the 
vessels,  even  if,  in  a  technical  sense,  it  is  not  so  perfect  as  the  ordinary 
methods  in  present  use. 

It  occurred  to  me  that  the  use  of  coated  glass  tubes,  as  suggested  by 
Brewer  in  1909,  might  simplify  this  problem.  With  this  end  in  view,  I 
conducted  a  series  of  laboratory  experiments  to  determine  how  this 
method  might  be  modified  to  suit  the  needs  of  infants. 

The  results,  and  not  the  details,  of  these  experiments  will  be  given 
in  this  paper.     I  wish  more  particularly  to  describe  in  detail  the  prep- 
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aration  and  use  of  these  tubes  in  transfusing  infants,  and  to  report  three 
cases  which  will  illustrate  their  practical  application. 

Some  of  the  experiments  were  made  on  dogs,  but  most  of  the  work- 
was  done  with  cats,  because  their  small  and  delicate  vessels  more  nearly 
resemble  those  of  the  infant. 

EXPERIMENTAL   WORK 

The  usual  experiment  consisted  in  first  bleeding  an  animal  and  then 
reviving  it  by  transfusion,  using  glass  tubes  in  various  lengths  and  sizes. 
The  common  carotid  artery  of  the  donor  was  joined  to  the  recipient's 
external  jugular  vein,  or  one  of  its  smaller  branches.  In  some  cases  the 
femoral  vessels  were  used. 

The  tubes  were  made  from  glass  tubing  of  the  smallest  sizes,  cut  into 
lengths  varying  from  3  to  8  cm.  The  ends  of  these  tubes  were  pointed, 
and  all  sharp  edges  smoothed  away  in  the  flame.  About  3  mm.  from 
either  end  the  tubes  were  encircled  by  a  shallow  groove.  This  carried  the 
ligature,  with  which  the  vessel  was  tied  over  the  end  of  the  tube. 

Straight  tubes  proved  to  be  better  than  curved  tubes.  They  are 
easier  to  handle  and  the  blood  does  not  clot  so  quickly  in  them.  The 
tendency  of  the  blood  to  clot  was  found  to  increase  as  the  tubes  were 
lengthened  and  their  diameters  diminished,  but  a  flow  of  at  least  ten  min- 
utes could  always  be  obtained  with  tubes  8  cm.  in  length  and  3  mm.  in 
diameter. 

Various  materials  for  lubricating  or  coating  the  tubes  were  tried,  such 
as  liquid  petrolatum,  vaselin,  stearin,  and  paraflfin,  as  suggested  by  Brewer. 
Vaselin  gives  too  soft  a  covering  and  stearin  alone  is  too  hard  and  rough. 
Parafiin,  54°,  is  easy  to  handle  and  gives  a  fairly  firm,  although  rather 
uneven  coating.  A  mixture  of  vaselin,  paraffin  and  stearin  in  2-2-1 
proportions  gave  the  smoothest,  hardest  covering.  Blood  ran  longer  with- 
out clotting  in  tubes  coated  with  this  mixture  than  in  those  coated  with 
paraffin  alone.  Of  any  one  material,  paraffin  was  by  far  the  most  satis- 
factory. In  the  course  of  the  experiments,  it  was  found  that  blood  ran 
surprisingly  well  in  plain  glass  tubes,  and  I  am  sure  that  they  could  be 
used  with  a  fair  chance  of  success  if  the  coated  tubes  were  not  available. 

The  practice  gained  in  working  out  the  technical  details  in  the  labora- 
tory was  of  great  value  in  performing  the  actual  operation  on  infants. 

TECHXIC 

The  instruments  required  in  the  operation  are  those  of  an  ordinary 
dissecting  layout,  to  which  are  added  fine  scissors,  two  pairs  of  small 
forceps,  at  least  three  mosquito  hemostats,  and  the  three  small  tenacula 
which  come  with  the  Elsberg  transfusion  cannula. 
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These  fine  hooks  are  indispensable  in  exposing  the  lumen  of  the  vein 
until  it  has  been  dilated  and  the  tube  inserted.  Crile  clamps  can  be  used 
to  control  temporarily  the  donor's  artery,  but  a  small,  light  artery  clip 
is  needed  for  the  infant's  vein. 

The  tubes  can  be  freshly  prepared  in  a  few  minutes  before  each  oper- 
ation. The  mixture  of  vaselin,  paraffin  and  stearin,  which  looks  like  wax 
and  might  be  conveniently  so  designated,  is  kept  in  a  glass  dish,  or  better 
a  metal  box.  I  use  a  shallow  box  5  inches  long  and  2  inches  wide.  Its 
cover,  when  turned  up,  serves  as  a  handle. 

It  is  well  to  prepare  one  or  two  extra  tubes  for  dach  transfusion.  The 
dry  tubes  are  placed  in  the  box  with  the  mixture,  and  sterilized  by  heating 
over  any  convenient  flame.  The  tubes  fill  by  capillary  attraction  as  they 
sink  into  the  melted  wax.  One  is  then  taken  from  the  box  with  a  sterile 
hemostat  which  grasps  it  near  the  middle.  By  slowly  tipping  the  tube 
the  wax  is  made  to  run  from  end  to  end  until  it  covers  every  surface. 
The  excess  is  then  drawn  off  by  touching  the  end  of  the  tube  with  sterile 
cotton  or  gauze,  which  quickly  absorbs  the  melted  wax.  I  have  found 
this  easier  and  more  certain  than  the  method  of  shaking  the  wax  out  of 
the  tube.  The  wax  adhering  to  the  tube  hardens  in  a  few  seconds  into  a 
smooth,  firm  coating  which  is  not  damaged  by  careful  handling  during 
the  operation.  Tubes  not  perfectly  coated  are  dropped  back  into  the  box, 
reheated  and  treated  as  before. 

In  many  of  the  laboratory  experiments,  the  small  amount  of  air  which 
a  tube  contains  was  forced  into  the  recipient's  circulation  ahead  of  the 
donor's  blood.  Although  no  evil  effects  were  noted,  it  is  safer  to  eliminate 
all  danger  of  air  embolism  by  filling  the  tubes  with  salt  solution.  This 
can  be  done  with  a  small  glass  or  soft  rubber  syringe.  A  convenient  sub- 
stitute for  the  syringe  is  a  piece  of  cotton  or  gauze  saturated  with  salt 
solution.  The  salt  solution  can  be  squeezed  from  this  into  the  tube  and 
held  there  by  placing  in  one  end  a  plug  of  sterile  cotton  covered  with 
vaselin.  This  plug  is  removed  after  the  tube  has  been  tied  into  the 
infant's  vein  and  Just  before  it  is  connected  with  the  donor's  artery. 

About  2  inches  of  the  donor's  radial  artery  is  isolated  in  the  usual 
manner  under  cocain.  The  infant  is  lightly  anesthetized  and  the  femoral, 
the  popliteal,  or  the  long  saphenous  vein  is  exposed  in  the  thigh.  In  the 
cases  here  reported,  the  saphenous  vein  was  not  readily  found,  and  the 
dissection  was  at  once  carried  down  to  the  femoral  vein.  This  vein  is 
of  fair  size  but  rather  awkwardly  placed  on  account  of  its  depth.  If 
possible,  at  least  an  inch  of  the  vein  should  be  freed.  It  is  then  clamped 
above  and  tied  below.  The  ligature  is  left  long  to  act  as  a  guide.  The 
vein  is  partly  cut  through  just  above  the  ligature  and  two  of  the  small 
tenacula  are  hooked  into  the  edges  of  the  cross  slit.  The  vessel  is  then 
completely  divided  and  the  third  hook  so  placed  as  to  expose  its  lumen. 


BETH    VINCENT  379 

It  is  important  to  keep  control  of  the  vessel  with  the  hooks  in  this  way, 
for  the  lumen  is  very  hard  to  find  if  such  a  delicate  vein  is  allowed  to 
collapse. 

The  vein  is  gently  dilated  with  a  small  hemostat.  An  infant's  vein 
is  fortunately  much  tougher  than  a  cat's,  and  a  very  small  vessel  can  be 
dilated  to  a  useful  size.  After  washing  out  the  vein  with  salt  solution, 
the  tube,  lubricated  with  vaselin,  is  inserted  and  secured  with  a  fine  silk 
ligature. 

The  donor's  artery  is  clamped,  divided  and  tied  over  the  other  end  of 
the  tube.  One  should  make  certain  that  the  vein  is  not  twisted  before 
the  tube  is  tied  into  the  artery.  When  the  clamp  on  the  artery  is  removed, 
the  stream  of  blood  is  seen  to  start  through  the  glass  tube,  but  its  con- 
tinued flow  can  only  be  verified  by  the  pulsations  in  the  vein  and  the 
appearance  of  the  child.  An  infant  is  very  quickly  filled  with  blood  from 
an  adult's  radial,  and  careful  watch  should  be  kept  of  the  baby's  face  to 
see  that  the  blood  is  not  transfused  too  rapidly  or  in  too  great  an  amount. 
In  the  second  case  here  reported,  the  child's  face  became  a  little  dusky  at 
the  end  of  five  minutes  but  regained  a  normal,  red  color  a  few  minutes 
after  the  transfusion  was  finished. 

CASE  REPORTS 

Case  1. — The  first  case,  one  of  hemorrhage  after  a  minor  operation,  was 
transfused  by  this  method  before  the  laboratory  experiments  had  been  com- 
pleted. William  L.,  an  infant  aged  6  months,  weighing  11  pounds,  entered  the 
Boston  Floating  Hospital  July  10,  1910,  on  account  of  intestinal  indigestion. 
The  next  day  an  indurated  mass  Avas  noticed  in  the  child's  right  cheek.  During 
the  following  twenty-four  hours  the  induration  increased  and  an  ulcerated  area 
appeared  on  the  buccal  surface  of  the  cheek.  July  13,  an  incision  was  made  into 
the  cheek  but  no  pus  was  found.  After  the  operation,  there  was  a  small  but 
persistent  hemorrhage  from  the  wovmd  A\']iich  continued  throughout  the  night. 
Several  dressings  were  soaked  with  blood.  Jn  the  morning  the  bleeding  not  hav- 
ing checked,  the  child  was  sent  to  the  Boston  Children's  Hospital.  As  far  as 
could  be  learned,  the  baby  had  never  bled  in  this  way  before,  nor  was  there 
any  suggestion  of  hemophilia  in  the  family  history. 

When  examined  in  the  Children's  Hospital,  the  child  was  still  losing  a  little 
thin,  watery  blood  from  a  2-inch  incision  in  the  right  cheek.  The  wound  was 
sutured  and  the  oozing  stopped.  The  infant,  however,  was  in  poor  condition. 
The  skin,  lips,  and  fingers  were  blanched.  The  respirations  were  rapid  and 
shallow,  and  the  pulse,  though  perceptible,  could  not  be  counted  at  the  wrist. 
The  hands  and  feet  were  cold.  The  child  was  semi-conscious.  Preparations  were 
at  once  made  for  transfusion.  Unfortunately,  in  the  hurry,  the  hemoglobin  and 
coagulation  time  were  not  determined. 

The  mother,  a  small  woman,  served  as  donor.  Her  right  radial  artery  was 
exposed  under  cocain.  The  vessel  proved  to  be  unusually  small.  It  scarcely 
seemed  half  the  normal  size.  The  child  required  little  ether.  An  incision  was 
made  over  the  long  saphenous  vein  at  about  the  middle  of  the  right  thigh.  The 
superficial  vein  not  being  found  after  a  short  search,  the  dissection  was  carried 
down  to  the  femoral  vein  above  Hunter's  canal.  The  vessel  was  isolated  for 
about  an  inch  of  its  length  and  connected  with  the  donor's  artery  by  means 
of  a  coated  glass  tube,  in  the  manner  already  described.  In  this  case  the  tube  was 
not  filled  with  salt  solution,  but  the  air  which  passed  into  the  infant's  circulation 
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apparently  did  no  harm.  The  tube  was  6  cm.  in  length  and  2.5  mm.  in  diameter. 
The  flow  of  blood  lasted  for  about  seven  minutes.  When  disconnected 
at  the  end  of  ten  minutes,  the  tube  was  filled  with  a  clot.  In 
that  time  the  child's  color  had  greatly  improved.  Lips,  ears  and  fingers 
showed  a  red  tinge.  The  breathing  was  slower  and  deeper  and  the  pulse  stronger 
and  fuller  at  the  wrist.  After  ligating  the  femoral  vein  the  lower  leg  became 
swollen  and  slightly  blue.  This  passed  away  in  a  few  hours.  One  hour  after 
the  operation,  the  child's  pulse  had  fallen  to  140.  The  Improved  condition, 
which  immediately  followed  the  operation,  was  maintained  during  the  day  and 
succeeding  night.  From  this  point  the  convalescence  was  uneventful  and  the 
infant  was  referred  back  to  the  Floating  Hospital  ten  days  after  the  transfusion. 

Case  2. — The  second  case  was  one  of  hemorrhagic  disease  of  the  new-born. 
James  S.,-  was  referred  to  the  Infant's  Hospital  in  Boston  by  Dr.  Homan  of 
Everett,  Mass.,  Oct.  11,  1910.  The  child,  born  two  days  before,  at  full  term, 
normal  delivery,  was  perfectly  well  up  to  1  a.  m.  on  the  day  of  entrance,  when 
he  began  to  vomit  blood  in  large  clots.  He  vomited  frequently  and  spat  up 
bright,  red  blood  after  each  feeding.  During  the  day  he  had  three  movements 
containing  red  blood.     He  was  brought  to  the  hospital  at  4  p.  m. 

The  child  weighed  Q^  pounds.  The  skin  was  slightly  jaundiced  and  very 
pale.  There  was  still  a  trace  of  color  in  the  lips.  About  the  mouth  and  anus, 
the  skin  was  stained  with  fresh  blood.  There  were  several  small  points  of 
subcutaneous  hemorrhages  on  the  upper  lip  and  in  the  groin.  Heart,  lungs  and 
abdomen  were  negative.  The  umbilical  cord  was  normal.  The  pulse  could  be 
felt  at  the  wrist,  but  was  too  rapid  to  count  accurately. 

The  infant  had  evidently  lost  considerable  blood,  enough  to  seriously  affect 
his  condition,  and  was  in  a  poor  state  to  resist  any  further  hemorrhage.  For 
this  reason  it  seemed  best  not  to  temporize  with  the  less  radical  measures,  but  to 
proceed,  as  soon  as  possible,  with  a  transfusion  which  would  stop  the  bleeding 
and,  at  the  same  time,  restore  the  cellular  elements  of  the  blood.  The  father  of 
the  child  served  as  donor.  While  awaiting  his  arrival,  and  preparing  for  the 
operation,  the  infant  vomited  blood  twice  and  passed  another  bloody  stool. 

The  father's  left  radial  artery  was  exposed  under  cocain  in  the  usual  manner. 
The  child  was  then  given  a  little  ether  and  its  femoral  vein  isolated  for  about 
one  inch  in  the  middle  of  the  thigh.  The  vein  was  collapsed,  and,  in  this  state, 
seemed  scarcely  more  than  one  millimeter  in  diameter.  Considerable  difficulty 
was  experienced  in  exposing  the  lumen  of  such  a  small  vein,  but  once  the  three 
hooks  were  in  place,  it  was  possible  to  dilate  it  enough  to  admit  the  tube.  Fol- 
lowing the  technic  already  described,  the  vessels  of  the  donor  and  recipient  were 
connected  with  a  coated  glass  tube  8  cm.  long  and  3  mm.  in  diameter.  In  this 
case  the  entrance  of  air  was  obviated  by  using  a  tube  filled  with  salt  solution. 
The  blood  had  been  flowing  for  about  one  minute  when,  by  some  mischance,  the 
tube  was  pulled  from  the  father's  artery.  Before  it  could  be  replaced,  the  blood 
had  clotted  in  its  lumen.  The  extra  tube  which  had  been  prepared  was  then 
substituted  and  the  blood  allowed  to  flow  for  four  minutes.  The  infant  rapidly 
took  on  a  healthy,  red  color.  The  face  was  becoming  a  trifle  dusky  when  the 
transfusion  was  brought  to  an  end.  Counting  the  time  the  first  tube  was  in  use, 
the  total  flow  must  have  been  of  about  flve  minutes'  duration. 

The  next  day  the  patient  was  to  all  appearances  a  normal,  healthy  baby. 
There  was  no  more  bleeding.  He  vomited  once  after  the  first  whey  feeding.  Dur- 
ing the  day  he  passed  two  dark  movements.  Three  days  after  the  transfusion 
the  wound  was  clean  and  the  infant  was  sent  home  to  be  nursed  by  the  mother, 
A  month  later  he  was  reported  in  perfect  health. 

Case  3. — The  third  case  was  referred  to  the  Infant's  Hospital  for  hemorrhagic 
disease  of  the  new-born  Feb.  18,  1911.  Chester  P.  was  born  four  days  before 
entrance,  and  for  the  first  two  days  appeared  to  be  a  normal,  healthy  baby.  On 
the  third  day  he  did  not  seem  so  well  and  passed  a  movement  containing  dark 
blood.     The  next  day  the  baby  had  six  black  movements  consisting,  for  the  most 
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part,  of  clotted  blood.  He  vomited  once  but  the  voniitus  contained  no  blood. 
The  bleeding  from  the  bowel  continued  until  the  infant  became  too  weak  to 
nurse,  and  he  had  lost  his  healthy  color  when  brought  to  the  hospital  at  1:30 
p.  m.  on  the  fifth  day. 

When  examined  at  4  p.  m.  he  was  pule  but  not  blanched.  There  was  some 
color  in  the  lips  and  fingers.  He  had  a  strong  cry.  Heart  and  lungs  were 
negative.  An  odor  from  tlie  umbilical  dressing  could  be  easily  detected.  The  cord 
was  moist  and  sloughing,  but  there  was  no  redness  or  induration  in  the  skin  about 
the  umbilicus.  The  temperature  was  subnormal.  The  pulse  was  150  at  the 
wrist,  and  the  respirations  were  regular  and  not  rapid.  The  hemoglobin  was  35 
per  cent. 

At  5  p.  m.  the  baby  had  a  large,  dark  movement  with  a  suggestion  of  red 
color.  At  6  p.  m.  there  was  another  dark  movement  but  no  fresh  blood.  At  9 
p.  m.  he  had  a  small,  dark  movement  with  a  little  fresh  blood. 

The  baby  was  given  10  c.c.  of  a  thrombin  solution,  prepared  by  Dr.  W.  P. 
Lucas,  at  11  p.  m.,  and  this  was  repeated  twice  the  next  morning.  During  the 
night  the  infant  had  a  normal  fecal  movement  but  at  8  a.  m.  he  passed  another 
dark  stool  containing  a  little  fresh  blood.     The  morning  temperature  was  101.8  F. 

At  this  time  the  baby's  condition  seemed  as  good  or  better  than  the  day 
before,  and  it  was  decided  to  postpone  transfusion,  with  the  understanding  that  it 
should  be  done  in  the  evening  for  any  more  bleeding,  even  if  the  infant's  condition 
had  not  become  worse. 

The  baby  showed  no  change  up  to  1:30  p.  m.  when  there  was  a  sudden  col- 
lapse. He  lost  all  his  color,  the  breathing  became  labored  and  the  pulse  was 
imperceptible  at  the  wrist;  hands  and  feet  were  cold.  He  passed  a  small  move- 
ment of  fresh  blood.    The  father  was  summoned  at  once  to  serve  as  donor. 

The  operation  began  at  2 :  30  p.  m.  The  father's  left  radial  artery  was  exposed 
under  cocain.  The  baby  needed  almost  no  ether.  His  femoral  vein  was  isolated 
in  the  left  thigh.  The  subcutaneous  tissues  were  exsanguinated  and  the  little 
blood  which  escaped  from  the  deeper  vessels  was  thin  and  watery.  The  coated 
tube  used  in  this  case  was  12  cm.  long  and  3  mm.  in  diameter  and  this  extra 
length  made  it  easier  to  complete  the  connection  with  the  donor's  artery. 

The  father  had  a  strong  pulse  and  large  radial,  and  the  baby  was  filled  with 
blood  very  rapidly.  The  connection  was  maintained  for  four  minutes,  and  during 
this  period  the  flow  was  checked  three  times,  for  a  few  seconds,  when  the  infant's 
face  became  a  little  dusky.  At  the  end  of  the  operation  the  child  began  to 
struggle  and  cry  vigorously.  The  hemoglobin,  taken  immediately  after  the 
transfusion,  was  90  per  cent. 

The  baby  slept  well  during  the  night.  He  regurgitated  his  feeding  once 
and  had  one  dark  movement.  There  was  no  sign  of  fresh  bleeding.  In  the  morn- 
ing the  temperature  was  99.8  F.  During  the  day  he  had  two  more  dark  move- 
ments. The  second  day  after  the  operation  the  temperature  was  normal  and  the 
baby  passed  a  normal,  yellow  movement.  One  week  after  the  transfusion,  the 
infant  was  taking  his  feedings  well.    He  had  a  good  color  and  normal  temperature. 

295  Beacon  Street. 
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BACTERIOLOGY  AND  PATHOLOGY 

Allergy 

(C.   E.    von  Pirquet:    Arch.   Int.    Med.,    ini,   259) 

"Allergy"  is  explained  by  von  Pirquet  as  being  the  altered  reaction  of  an 
organism,  which  has  passed  through  a  certain  disease  or  intoxication,  to  subse- 
quent attacks  of  the  same  bacteria  or  toxins;  that  is,  a  reaction  which  differs 
from  the  reaction  to  the  first  attack  in  time,  quantity  or  quality.  As  a  simple 
example,  he  cites  the  phenomena  shown  by  a  person  when  revaccinated,  in  dis- 
tinction to  the  train  of  symptoms  following  a  first  vaccination.  In  the  latter 
case,  after  an  incubation  period  of  eight  or  nine  days,  a  papule  forms  which 
increases  and  goes  through  the  stages  of  vesicle,  pustule,  crust  and  scar;  while 
in  the  case  of  a  revaccination  a  papule  forms  within  twenty-four  hours,  and 
then  soon  subsides.  Here  there  is  a  second  reaction  which  differs  as  to  time, 
quantity  and  quality  from  the  first  reaction  and  is  a  typical  example  of  allergy. 

Included  within  the  term  allergy  also  are  the  reaction  after  vaccination  in 
the  cutaneous  tuberculin  test  of  von  Pirquet,  and  the  local  and  general  reactions 
after  the  subcutaneous  injection  of  toxins  (for  example  tuberculin),  amounting 
in  some  cases  to  the  very  severe  general  reaction,  collapse  and  death  known  as 
evidences  of  "anaphylaxis."    Von  Pirquet  thus  tabulates  the  divisions  of  allergy: 

I.  Altered  reactivity  according  to  time,  compared  to  a  first  reaction  after 
eight  to  twelve  days.  I.  Early  reaction  (immediate)  within  twenty-four  hours. 
This  can  be  obtained  by:  (a)  Intravenous  injection  associated  with  general 
symptoms  (death)  ;  (b)  subcutaneous  injection;  here  we  have  to  distinguish: 
(1)  General  symptoms  (fever,  exanthema),  (2)  local  symptoms  { Stichreaktion) , 
(3)  co-reaction  of  other  foci;  (c)  cutaneous  vaccination;  (d)  conjunctival  appli- 
cation. 2.  Torpid  early  reaction — second  to  fourth  day.  3.  Accelerated  reaction 
— fourth  to  seventh  day. 

II.  Altered  reactivity  according  to  quantity.  1.  Re-enforced  reactivity  (hyper- 
sensibility,  a  paradoxical  reaction,  anaphylaxis).  2.  Lessened  reactivity  (hyper- 
sensibility).     3.  Abolished  reactivity    (immunity). 

III.  Reactivity  altered  according  to  quality  (changes  regarding  color,  micro- 
scopic observations,  etc.). 

,In  this  article  he   attempts   to  review  all   the   evidences   of   allergy    so    far 
observed  in  all  the  different  diseases  and  intoxications. 

1.  Serum  Disease:  The  normal  symptoms  of  "serum  disease,"  arising  after  the 
injection  of  certain  sera,  as  horse  serum,  in  diphtheria  antitoxin,  are  these:  after 
an  incubation  period  of  eight  to  twelve  days  there  occur  fever,  urticaria  and 
joint  pains.  On  a  second  injection  allergic  phenomena  are  very  common;  there  is 
often  an  immediate  reaction,  that  is  within  twenty-four  hours  or  less;  this 
may  be  local  or  may  be  very  severe  or  even  fatal  in  cases  of  anaphylaxis.  There 
is  then  a  change  in  the  reaction  as  to  time,  quantity  and  quality.  The  phenomena 
in  experimental  serum  disease  in  animals,  are: 

(1)  Almost  universal  anaphylaxis  caused  by  some  sera  in  animals  of  another 
species — as  horse  serum  in  guinea-pigs.  (2)  Lessened  susceptibility  or  anergy, 
or  antianaphylaxis.  (3)  Specificity  of  serum  allergy.  (4)  Passive  anaphylaxis 
— that  is,  the  transmission  by  the  serum  of  allergic  animals  of  the  same  suscepti- 
bility to  another  animal.  (5)  Transmission  of  allergy  to  offspring  through  the 
mother,  not  through  the  father.  (6)  Active  allergy  in  the  newly  born,  that  is, 
the  inability  to  cause  anaphylaxis  in  newly  born  animals,  which  is  parallel  to  the 
observed  fact  that  serum  disease  is  rare  in  human  nurslings. 
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2.  The  injection  of  other  albuminous  substances,  such  as  hemoglobin,  egg 
albumin,  extract  of  peas,  etc.,  also  f«ive  evidences  of  allergy;  in  especial,  ana- 
phylaxis  has   been   noticed   in   connection   with   all   these  substances. 

3.  Urticaria  and  hay-fever,  von  Pirquet  believes,  are  examples  of  allergy  to 
specific  toxins. 

4.  Vaccinia:  The  evidences  of  allergy  in  regard  to  revaccination  liave  already 
been  recounted. 

5.  In  glanders,  actinomycosis,  lepra,  diphtheria  and  the  diseases  caused  by 
hyphomycetes,  evidences  of  the  diderent  varieties  of  allergy  are  recorded. 

G.  In  syphilis  there  is  no  present  evidence  of  allergj-,  but  von  Pirquet  believes 
that  it  is  possible  that  as  soon  as  a  pure  culture  of  the  specific  organism  can  be 
procured  and  the  toxin  extracted,  that  local  allergic  phenomena  can  be  elicited; 
i.  e.,  that  a  cutaneous  test  can  be  elicited  similar  to  that  for  tuberculosis. 

7.  Tuberculosis  is  the  disease  in  which  allergy  has  been  most  widely  studied 
on  account  of  the  diagnostic  importance  of  the  clianged  reactions.  Von  Pirquet 
reviews  the  different  forms  of  allergy  observed  in  tuberculosis: 

1.  The  general  reaction  on  subcutaneous  or  intravenous  injection  of  tuberculin 
in  tuberculous  patients.  If  the  dose  is  large  enough  the  symptoms  may  be  fatal. 
If  the  dose  is  smaller  general  symptoms  of  malaise  and  fever  are  present;  also 
there  is  the  focus  reaction  or  the  inflammatory  symptoms  in  the  neighborhood 
of  tuberculous  tissue. 

2.  Subcutaneous  reaction  or  Stichrealction ;  that  is,  a  subcutaneous  inflamma- 
tion at  the  site  of  injection.  This,  he  says,  has  been  proved  to  be  the  most 
delicate  test  of  allergy,  and  is  generally  positive  in  tuberculous  children  with 
doses  of  .10  mg.  of  tuberculin  or  less. 

3.  Local  reactions;  as,  1.  Cutaneous  reaction  on  vaccination  (von  Pirquet), 
which  he  says  is  not  delicate.  2.  Morro's  percutaneous  reaction.  3.  Application 
to  the  mucous  membranes,  as  to  the  conjunctiva  in  C'almette's  reaction;  or  to  the 
nasal  mucous  membrane. 

The  time  necessary  between  the  first  infection  and  the  development  of  allergy 
in  tuberculosis  von  Pirquet  thinks  is  one  to  three  months. 

A  lessened  susceptibility  of  tubercular  individuals  to  tuberculin  or  "anergy" 
occurs,  (1)  in  the  first  stage  of  infection,  often  in  nurslings:  in  them  the  anti- 
body has  not  had  time  to  develop;  (2)  in  the  final  stage  of  miliary  tuberculosis; 
(3)  in  cachexia;  (4)  during  measles;  (5)  during  continued  treatment  with  tuber- 
culin; (6)  a  long  time  after  the  onset  of  tuberculosis;  (7)  in  certain  cases  of 
idiosyncracy. 

In  the  discussion  as  to  the  cause  of  the  phenomena  of  allergy  von  Pirquet 
says  that  he  early  observed  an  incongruity  between  them  and  the  generally 
accepted  theories  as  to  the  incubation  period  of  disease.  It  was  formerly  taught 
that  the  incubation  period  in  an  infectious  disease  is  due  to  the  length  of  time 
necessary  for  the  development  of  the  microorganisms.  On  this  basis  how  can 
the  immediate  reaction  taking  place  on  a  second  entrance  of  the  organisms  or 
their  toxins  be  explained,  he  asks.  The  theory  of  von  Pirquet  is  as  follows: 
After  the  introduction  into  the  organism  of  bacteria  or  toxins  the  body  forms 
certain  substances  called  antibodies,  the  time  necessary  for  the  development 
of  which  corresponds  to  the  incubation  period  of  the  disease;  these  antibodies 
then  combine  with  the  products  of  the  infecting  agent,  or  with  the  toxin,  in  a 
biochemical  reaction,  the  result  of  which  is  another  toxin  which  is  the  direct 
cause  of  the  symptoms  of  the  disease,  such  as  fever,  exanthema,  etc.  In  diseases 
such  as  variola,  measles  and  chicken-pox,  all  having  a  similar  incubation  period, 
he  believes  the  exanthem  is  not  caused  by  the  specific  microorganism,  but  by  the 
toxic  digestion  product  produced  by  the  interaction  of  the  antibody  with  some 
product  of  the  microorganism.  If  the  bacteria  or  toxins  are  introduced  again 
within  a  limited  time,  the  antibody  is  still  present,  the  reaction  is  immediate, 
the  toxic  substance   results  and   the  symptoms  of  allergy  occur. 

G.   L.   Meigs. 


384  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

METABOLISM  AND  NUTRITION 

The  Body  of  the  Cretin 

{A.  Flinker:  Wien.  klin.  Wchnschr.,  1911,  xxiv,  6,  p.  196) 
Flinker  compares  the  body  of  a  cretin  with  that  of  a  normal  man  of  the  same 
age  and  concludes  that  the  cretin  has  a  relatively  large  head,  short  neck,  long 
trunk  and  verj^  short  legs,  conditions  also  found  during  childhood.  Development 
in  the  cretin  has  evidently  progressed  only  as  far  as  ordinarily  occurs  in  children, 
which  condition  has  been  confirmed  by  many  pathologic  examinations. 

IMaceice  Ostheimeb. 

Infant  Mortality 

{S.  W.  Neicmayer:  Pediatrics,  xxiii,  No.  2) 
Among  other  points  Xewmayer  brings  out  the  value  of  individual  feeding 
according  to  the  infant  and  not  according  to  age,  as  shown  by  the  history  of  a 
large  institution  for  children  in  Philadelphia.  In  1909,  this  institution  fed  all 
the  infants,  according  to  age,  on  a  series  of  set  formulas  of  milk  mixtures,  and 
the  children  were  cared  for  by  nursery  maids.  In  June,  1909,  this  institution, 
based  on  the  number  of  sick  children,  had  about  65  per  cent,  of  deaths,  in  July, 
1909,  about  55  per  cent.,  and  a  similar  death-rate  for  August.  In  1910,  the 
managers  employed  a  physician  who  was  well  trained  in  diseases  of  children  and 
infant  feeding;  they  also  substituted  trained  nurses  for  the  nursery  help.  Each 
child  was  carefully  examined  and  watched  and  fed  according  to  the  physician's 
advice.  The  results  were,  for  June,  1910,  14  per  cent,  mortality:  July  8  per  cent., 
and  for  August  but  4.4  per  cent.  Hexky  F.  Keeveb. 


Calcium  Metabolism  in  a  Case  of  Infantile  Tetany 

(E.  D.  Easkins  and  E.  J.  Gerstenberger,  Jour.  Exper.  Med.,  xiii,  No.  3) 
The  authors  report  their  experiments  on  calcium  metabolism  in  an  infant  of 
14  months  suffering  from  tetany.  Their  observations  embrace  two  periods,  the 
first  during  the  stage  of  active  symptoms,  covering  a  period  of  about  six  weeks; 
the  second  during  the  latent  stage,  covering  one  week.  A  table  is  given  recording 
the  amount  of  calcium  in  the  food,  the  amount  of  calcium  lactate  administered, 
and  the  amount  excreted  in  the  urine  and  feces.  Calcium  lactate  was  given  during 
only  three  weeks  of  the  first  period.  The  diet  during  the  first  series  of  experi- 
ments consisted  of  100  c.c.  of  milk  diluted  with  100  c.c.  of  water;  during  the 
second  series  1,000  c.c.  of  milk  daily.  Their  results  were  as  follows:  the  urinary 
calcium  was  slightly  increased  while  calcium  lactate  was  administered;  calcium 
administration  did  not  increase  calcium  retention;  and  there  was  no  improvement 
in   the    symptoms    during   the   administration    of    calcium    lactate. 

F.  H.  Baktlett. 

Should  Eclamptic  Mothers  Nurse  Their  New-Bom? 

(./.  R.  Goodall:  Arch.  Pediat.,  January,  1911,  xxviii,  No.  1) 
Goodall,  discussing  the  question  from  the  standpoint  of  the  child's  interests, 
cites  three  instances  occurring  in  his  practice  of  babies  dying  without  apparent 
cause  in  a  few  hours  after  the  first  appearance  of  milk  in  the  mothers'  breasts. 
The  symptoms  and  manner  of  death  in  all  three  were  identical — general  depres- 
sion, going  into  coma,  cyanosis,  convulsions,  respiratory  paralysis,  slow,  full 
pulse,  and  abdominal  distention.  The  mothers  were  eclamptic,  the  children 
apparently  normal  at  birth.  The  onset  of  the  above  symptoms  followed  in  a 
few  hours  the  first  ingestion  of  the  mothers'  milk.  Somewhat  detailed  refer- 
ence is  made  to  the  literature  on  the  subject  to  prove  that  the  child  of  an 
eclamptic  mother  is  never  healthy  at  birth  and  that  the  lesions  are  identical 
with  those  of  the  mother.     These  children  come  into  the  world  with  their  organs 
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generally  diseased,  especially  tlie  kidneys.  Observations  by  Dienst  are  quoted 
as  showing  tliat  all  children  born  of  eclamptic  mothers  give  evidences  of  hepatic 
or  renal  lesions  to  a  varying  extent.  The  author  considers  maternal  eclampsia 
a  frequent  source  of  chronic  nephritis  in  young  children,  believing  that  the 
milk  is  more  toxic  than  either  the  blood  or  urine,  and  that  this  toxicity  varies 
with  the  persistence  or  non-persistence  of  the  toxemia  up  to  the  time  of  the 
filling  of  the  breasts  with  milk.  He  concludes  that  in  toxic  and  jaundiced  women 
maternal  feeding  should  be  delayed  until  the  condition  has  been  controlled,  and 
that  the  persistence  of  albuminuria  makes  permanent  artificial  feeding  necessary. 

F.  C.  Z. 


ACUTE  INFECTIOUS  DISEASES 

Some  of  the  Rarer  Occurrences  in  the  Rheumatism  of  Children 

{F.  J.  Poynton:  Brit.  Med.  Jour..  January  7,  1911) 
Rashes.  In  an  observation  of  600  cases,  Poynton  saw  forty  rashes.  Thev  are 
usually  urticarias  and  erythemata  which  may  be  mistaken  for  scarlet  fever  or 
ringworm.  Psoriasis  may  alternate  with  chorea;  this  occurred  four  times  in 
Poynton's  series.  Purpura  and,  rarely,  a  pemphigoid  or  bullous  eruption  may 
be  observed.  Finally,  herpes  has  been  observed  indepemlent  of  arsenic  adminis- 
tration. 

Erytliema  nodosum  was  observed  fourteen  times  and  it  is  asserted  by  Poyn- 
ton that  it  is  possibly  not  a  manifestation  of  rheumatism,  for  heart  disease 
is  an  unusual  complication. 

Venous  thrombosis  of  the  large  veins  in  severe  cases  occurred  five  times. 
Localized  edema,  with  subsequent  discovery  of  the  thrombosed  veins,  are  diag- 
nostic.    Facial  edema  is  occasionally  caused  in  this  way. 

Tachycardia  may  be  paroxysmal  in  onset  and  character.  It  is  associated  with 
mitral  stenosis  more  frequently  than  with  other  lesions.  It  may  precede  the  evi- 
dent valvular  lesion.  In  some  of  these  cases  the  recovery  is  complete.  If  mitral 
stenosis  develops,  how-ever,  the  tendency  is  for  a  rapid  heart  action  to  persist. 
As  a  rule  Poynton  has  found  no  involvement  of  the  thyroid  and  none  of  his 
cases  have  developed  exophthalmic  goiter. 

Mastitis,  as  evidenced  by  slight  enlargement  and  tenderness  of  the  breasts  in 
girls,  was  also  observed  by  Still. 

Epistaxis  has  been  observed  at  the  onset,  during  the  illness  or  during  the 
quiescent  period.     Hematemesis  has  been  observed  with  grave  heart  disease. 

J.    G.    yi.    BULLOW.V. 


Serum  Treatment  of  Pneumonia  in  Children 

(E.  M.  Sill:  Med.  Rec,  New  York,  1911,  Ixxix,  712) 
About  a  year  ago  Sill  became  interested  in  a  polyvalent,  composite  serum 
obtained  from  diphtheria-immune  horses,  for  use  in  pneumonia.  The  serum  was 
injected  subcutaneously  in  doses  of  10  c.c,  at  varying  intervals,  depending  on 
the  symptoms  and  the  efi"ect  it  had  on  the  patient.  In  some  cases  one  injection 
seemed  to  be  sufficient  to  relieve  the  symptoms  ;ind  check  the  disease,  while  in 
others  repeated  injections  of  10  c.c.  were  given  every  day  or  at  longer  intervals, 
although  not  always  with  favorable  results.  Sill  thinks  that  perhaps,  in  these 
latter  cases,  if  large  doses  had  been  given  or  the  .serum  had  been  injected  at  more 
frequent  intervals,  it  micht  have  made  a  difTerenoe  and  triven  a  more  inimediatelv 
favorable  result.  In  all,  twelve  patients  were  treated  by  means  of  the  serum, 
eight  males  and  four  females.  Their  ages  ranged  from  5  months  to  3  years; 
all  but  two  were  under  2  years,  and  three  of  these  were  under  1  year.  There  were 
three  cases  of  lobar  pneumonia  and  nine  cases  of  bronchopneumonia.   Two  patients 
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died,  one  of  empyema  and  one  of  extensive  double  pneumonia,  marasmus  and 
cardiac  failure.  (Mortality  16.6  per  cent.).  Two  other  patients  besides  those 
that  died  were  not  lielped  by  the  serum,  but  the  other  eight  patients  were  all 
more  or  less  improved  and  in  some  of  the  patients  the  effect  of  the  serum  seemed 
marked.  Those  patients  who  received  serum  early  in  the  disease  seemed  to  be 
most  benefited  by  its  use.  This  serum  should  be  made  in  a  concentrated  form 
to  prevent  serum  sickness,  which  has  previously  been  the  drawback  to  the  animal 
serums.  The  polyvalent,  composite  serum,  while  it  has  not  given  brilliant  results 
in  all  cases,  is  at  least  an  advance  in  therapeutics  in  the  right  direction  and 
apparently  in  a  number  of  cases  limited  the  disease.  To  obtain  the  best  results 
from  the  serum  treatment  of  pneumonias  of  mixed  infection,  the  serum  should  be 
obtained  from  horses,  not  only  immunized  to  the  pneumococcus,  but  also  to  the 
other  germs  which  are  commonly  found  to  be  present  in  these  cases.  It  is 
important  that  in  pneumonia  the  child  be  injected  early  in  the  disease  with 
srood   sized    doses   of   a   concentrated   serum.  F.   C.    Z. 


Diseases  of  the  Cow  in  Their  Relationship  to  Human  Diseases 

(TF.  G.  {lavage:  Proc.  Noy.  Soc.  Med.,  March.  1911) 
The  part  which  the  cow  plays  as  a  source  of  disease  in  man  through  the 
milk  supply  is  studied  by  Savage  under  three  heads:  1.  General  systemic  dis- 
ease of  the  cow  without  local  lesion  of  the  milk  organs.  2.  General  systemic 
disease  of  the  cow  with  local  lesions  in  or  on  the  udder  and  teats.  3.  Local 
affections  with  little  or  no  general  systemic  disturbance.  Tuberculosis  is  excluded 
in  this  study.  The  danger  from  anthrax  is  a  remote  one,  as  the  cow  usually 
dies  within  a  few  hours  after  infection,  though  the  bacillus  has  been  recovered 
from  the  milk.  Widespread  outbreaks  of  food-poisoning  have  resulted 
from  the  consumption  of  meat  infected  with  the  Gaertner  bacillus. 
In  cows  affected  with  diarrhea  and  other  symptoms  of  gastroenteritis 
the  milk  is  usually  abnormal  and  decomposes  rapidly,  and  may  pro- 
duce diarrhea.  In  septic  conditions,  puerperal  septicemia,  metritis,  etc..  the 
milk  is  usually  markedly  altered  and  no  doubt  would  be  prejudicial.  Cows  are 
susceptible  to  Malta  fever  and  the  Micrococcus  melitensis  has  been  found  in  the 
milk.  Though  not  mentioned  by  Savage  it  also  affects  goats  and  is  recognized 
in  Malta  as  the  source  of  Mediterranean  fever.  In  the  second  group,  with  local 
lesions  of  the  teat  and  udder,  are  foot  and  mouth  disease  and  cow-pox,  the 
former  of  which  may  be  transmitted  to  man  through  the  milk  as  attested  by  a 
number  of  cases  and  outbreaks  of  the  disease.  The  milkers'  hands  are  likely  to 
he  infected  with  cow-pox,  but  there  is  little  evidence  of  the  harmfulness  of  the 
milk.  The  most  interesting  group  is  the  third  in  which  the  essential  lesions  are 
in  connection  with  the  milk-producing  organs.  They  take  the  form  of  mastitis 
and  the  various  conditions  described  as  ulcerated  teats.  Epidemics  of  illness 
ascribed  to  mastitis  have  nearly  always  been  of  the  nature  of  septic  sore  throat, 
although  there  are  one  or  two  in  which  gastro-enteritis  has  been  the  predominant 
condition,  of  which  Hoist  records  four  epidemics  in  which  the  organism  was  the 
m.nstitis  streptococci.  Savage  records  a  large  number  of  outbreaks  of  this 
nature  extending  over  a  considerable  period  of  time,  in  some  of  which  several 
hundred  cases  were  reported.  To  determine  whether  the  streptococci  foimd  in  cow 
mastitis  were  pathogenic  to  man  Savage  conducted  some  investicrntions  in  sixteen 
cases  of  human  sore  throat.  Two  chief  types  were  found,  confirming  the  results 
previously  found  by  Andrewes  and  ITorder,  the  most  prevalent  type  being  the 
variety  which  they  called  Streptococcus  anr/iposiis,  while  the  other  was  identical 
with  the  <S'.  pyogenes.  Further  experiments  by  Savage  led  him  to  the  conclusion 
that  the  great  majority  of  cases  of  bovine  mastitis  are  due  to  an  organism  not 
pathogenic  to  man,  but  that  in  certain  uncommon  cases  this  condition  is  caused 
by  a  streptococci  highly  pathogenic  to  man.  The  pathogenic  and  the  non-patho- 
genic types,  however,  are  not  clinically  distinguishable.     If  ulcerated  teats  have 
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any  relationship  to  human  disease  Savage  believes  it  may  be  accounted  for  in 
three  ways — the  ulceration  may  be  part  of  a  general  disease  of  the  cow,  and 
through  the  teat  ulcerations  tlie  milk  may  become  infected;  the  teat  and  udder 
conditions  may  be  purely  local,  but  due  to  streptococci  or  other  organisms  patho- 
genic to  man;  the  teat  conditions  may  be  due  to  purely  bovine  disease,  but  become 
secondarily  infected  by  organisms  pathogenic  to  man;  in  other  words,  we  may 
have  a  constitutionally  infective  cow,  a  local  actively  infective  cow,  and  a  local 
passively  infective  cow.  In  addition  to  streptococcic  infection,  teat  lesions  may 
be  secondarily  infected  witii  diphtheria  bacilli,  and  Savage  reports  a  number  of 
epidemics  from  this  source.  As  to  scarlet  fever,  Savage  believes  that  the  existence 
of  a  constitutional  disease,  bovine  .scarlet  fever,  cannot  be  accepted  as  proved ; 
but  as  an  explanation  of  the  extensive  outbreaks  of  scarlet  fever  clearly  traceable 
to  milk  as  at  Hendon  in  1885  and  in  certain  parts  of  London  and  Surrey  in  1909, 
Savage  suggests  tlie  hypothesis  that  when  the  cow  is  the  source  of  scarlet  fever, 
or  other  septic  disease,  it  is  because  it  is  acting  as  the  carrier  of  organisms  of 
human  origin,  often  in  a  purely  passive  capacity.  J.  B.  C. 


Hemorrhagic  Disease  of  the  Newborn 

(R.  M.  Oreen  and  J.  B.  Sicift:  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  JftSIt) 
The  fifty-one  cases  which  form  the  basis  of  this  paper  occurred  in  the  wards 
of  the  Boston  Lying-in  Hospital  from  June  19,  1904,  to  April  1,  1910,  a  period  of 
nearly  six  years.  The  total  number  of  babies  born  in  the  hospital  during  this 
time  was  4,455,  showing  a  percentage  incidence  of  L14  per  cent,  as  against  0.57 
per  cent,  in  Townsend's  series.  Of  the  fifty-one  mothers,  thirty-one  were  primi- 
parse,  twenty  were  multiparte.  In  none  of  the  multipara;  of  this  series  is  there 
any  record  of  hemorrhage  in  previous  children.  This  fact  would  tend  to  contro- 
vert the  theory  that  the  disease  is  analogous  to  hemophilia,  or  in  any  way  depend- 
ent on  a  hereditary  dyscrasia.  Thirteen  of  the  fifty-one  mothers  were  single, 
thirty-eight  were  married.  The  presentation  of  the  fetus  in  every  case  was  a 
vertex.  The  longest  labor  of  the  series  ran  to  seventy  hours,  but  this  baby 
recovered,  and  of  the  twenty-five  who  died,  ten  were  born  after  less  than  twelve 
hours  of  labor.  The  average  duration  of  labor  for  the  entire  series  is  fourteen 
hours  thirty-seven  minutes,  which  is  only  slightly  above  the  general  average  for 
a  large  number  of  unselected  cases.  Nine  of  the  labors  were  forceps  deliveries, 
again  about  the  same  percentage  as  of  all  cases  in  the  clinic.  One  of  the  mothers 
had  pneumonia  at  the  time  of  delivery,  one  had  mitral  regurgitation,  and  one 
impending  eclampsia.  One  mother  was  an  epileptic.  Three  of  the  puerperia  were 
complicated  by  slight  uterine  sepsis,  two  by  mastitis,  one  by  salpingitis,  and 
one  by  scarlet  fever.  It  does  not  seem  that  any  of  these  complications  or  attend- 
ant circumstances  could  have  had  any  bearing  on  the  hemorrhagic  condition. 
Of  the  fifty-one  cases,  thirty-nine  occurred  during  the  six  months  from  November 
to  April,  inclusive,  and  only  twelve  during  the  six  months  from  May  to  October, 
inclusive.  This  proportion,  which  is  essentially  the  same  as  that  of  the  seasonal 
incidence  of  such  infections  as  impetigo,  diphtheria  and  bronchopneumonia,  the 
authors  think,  should  confirm  the  theory  of  the  infectious  etiology  of  the  disease, 
which  is  more  prevalent  during  the  months  when  ventilation  is  poorest  and 
general  resistance  to  infection  is  lowered.  Again  it  is  instructive  to  observe  that 
thirty-three  of  the  cases  occurred  in  distinct  groups,  after  the  manner  of  hospital 
infections.  The  average  age  at  onset  for  the  entire  series  was  3^/^  days.  The 
average  age  at  onset  for  the  fatal  cases  was  only  slightly  less,  3  1/5  days.  The 
only  two  cases  that  began  after  the  tenth  day  resulted  in  recovery.  The  greatest 
age  at  onset  among  the  fatal  cases  was  9  days,  but  all  the  other  fatal  cases  oc- 
curred under  7  days.  This  would  seem  to  indicate  that  after  ten  days  the  disease  is 
infrequent  and  the  prognosis  good;  that  after  a  week,  the  prognosis  is  fairly 
good;  but  that  under  a  week  the  prognosis  is  poor  and  the  age  at  onset  has  no 
particular  bearing  on  the  prognosis.     Clinically  the  cases  arrange  themselves  in 


388  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

three  distinct  groups  as  follows:  First,  those  in  which  the  hemorrhage  is  prin- 
cipally from  the  umbilicus;  second,  those  in  which  it  is  principally  from  the 
mucous  or  serous  membranes;  third,  those  characterized  principally  by  the 
formation  of  subcutaneous  purpuric  patches  or  ecchymoses.  These  types  the 
authors  designate,  respectively,  the  umbilical,  the  seromucous  and  the  purpuric, 
according  to  which  form  of  hemorrhage  predominates.  The  important  bearing  of 
this  classification  is  on  prognosis.  The  mortality  of  the  umbilical  type  is  about 
60  per  cent.,  that  of  the  seromucous  type  about  50  per  cent.,  and  that  of  the 
purpuric  type  about  22  per  cent.  The  treatment  of  these  patients  was  supportive, 
hemostatic  and  by  means  of  normal  rabbit  serum,  which  was  given  subcutaneously 
in  30  c.c.  doses,  repeated  two  or  three  times,  in  case  the  bleeding  recurred  after 
the  lirot  dose.     The  resulta  of  treatment  are  tabulated  as  follows: 

Treatment  Recoveries  Deaths  Total 

General   Supportive    2  4  6 

Local    hemostatic    2  5  7 

Gelatin     9  4  13 

Rabbit    serum    12  10  22 

None     1  2  3 

26  25  51 

Crile's  experiments  in  direct  blood  transfusion  suggested  its  use  in  one  case, 
after  a  dose  of  rabbit  serum  had  failed  to  arrest  bleeding.  The  transfusion  was 
successful,  but  the  patient  died.  F.  C.  Z. 


TUBERCULOSIS   AND   SYPHILIS 

Treatment  of  Congenital  Lues  in  Infants,  by  Injecting  Salvarsan    ("6o6")    Into 
the  Nursing  Mother. 

(K.  Tacge:  Miinchen.  med.  Wc'h77sc1ir.,  1910,  Ivii,  No.  33;  R.  Duhot: 
ibid  No.  35;  M.  Dobrovitz :  Wien  med.  Wchnschr.,  1910,  No.  38;  J.  E.  R. 
McDo7iagh:  Brit.  Jour.  Child.  Bis.,  October,  1910;  Meirowsky  and  Hart- 
mann:  Med.  Klin.,  Berlin,  1910,  m.  No.  -)0 ;  P.  Ehrlich:  Deiitsch.  med. 
Wchnschr.,  1910,  No.  Jfl ;  J.  Peiser:   Berl.  klin.  Wchnschr.,  1910,  xliii, 
No.  1.) 
Taege  was  treating  a  luetic  mother  in  the  Freiburg  Klinik,  and  ten  days  post- 
partum  injected  0.3  gm.  of  salvarsan  into  the  mother.     The  infant  had  shown 
specific  symptoms  for  two  daj's,  and  for  two  days  more  the  symptoms  progressed; 
on  the  third  day  a  cessation  was  noticed,  and  by  the  fifth  there  was  a  complete 
change  for  the  better.     Examination  of  the  mother's  milk  for  arsenic  was  negative. 
In  Duhot's  case  a  child  in  a  very  serious  condition  was  rescued  from  almost 
certain    death    by   the   salvarsan   treatment    ("accidentally")    given   its    mother. 
The  child  had  no  mercurial  treatment  and  was  certainly  benefited  after  the  injec- 
tion of  the  mother.     He  concludes  that  a  luetic  woman  treated  with  salvarsan  is 
the  best  wet-nurse  for  a  luetic  child  whose  mother  can  not  nurse  it. 

Dobrovitz  had  one  case,  the  four  months'  old  child  of  a  mother  who  denied  lues; 
it  showed  soon  after  birth  a  pustular  eruption  which  gradually  spread,  and  showed 
other  clear  signs  of  lues.  The  mother  showed  no  clinical  signs,  but  the  Wasser- 
mann  reaction  was  positive;  she  was  nursing  the  child,  and  received  one  injection 
of  salvarsan.  Four  days  later  many  of  the  lesions  on  the  child's  skin  healed. 
It  is  to  be  noted  that  in  spite  of  the  febrile  and  other  constitutional  symptoms 
exhibited  by  the  mother,  for  three  days  after  injection  the  milk  secretion  was 
not  affected  and  the  child  was  remarkably  quiet. 

Meirowsky  and  Hartmann,  instigated  by  the  reports  of  Taege  and  Duhot,  tried 
the  plan  of  treating  a  congenitally  luetic  infant  with  the  blood-serum  of  a  patient 
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treated  with  salvaisaii.  Tla.  inollier  showed  only  tho  lypical  ulcerated  papules 
on  the  genitalia,  and  was  delivered  of  a  male  child  apparently  healthy;  during  the 
lirst  two  weeks  it  showed  no  symptoms;  then  came  a  typical  efflorescence  on  the 
palms,  soles  and  buttocks,  and  laler  on  more  symptoms.  Since  the  nursing  period 
of  the  mother  was  ended,  the  child  was  treated  with  the  blood-serum  of  a  patient 
treated  with  salvarsan;  two  days  after  the  first  injection  came  the  first  signs 
of  change,  tlse  soles  of  the  feet  becoming  clear;  after  seven  more  injections  very 
few  symptoms  were  left,  although  three  days  later  a  coryza  and  a  periostitis  of 
the  arm  were  present.  While  no  complete  cure  is  claimed  here,  an  improvemnt 
certainly  followed,  and  tJie  auihurs  believe  they  would  liave  had  better  results 
with  larger  doses  of  serum. 

Peiser  tried  this  treatment  in  two  cases  in  the  clinic  of  Dr.  Ritter  in  Berlin; 
the  first  case  had  visceral  lues,  manifest  from  birth,  and  evidently  fetal;  general 
condition  poor,  prognosis  doubtful.  The  second  patient  showed  luetic  symptoms 
only  a  few  days  after  birth,  which  were  confined  mostly  to  skin  and  mucous  mem- 
brane; general  condition  good,  prognosis  good.  The  results  in  both  cases  were 
negative,  and  both  infants  died;  at  first  all  symptoms  disappeared,  but  they  soon 
came  again,  more  severely,  and  apparently  opened  the  way  for  a  secondary  infec- 
tion. Wassermann  reaction  was  positive  in  both  mothers  before  the  injection  of 
salvarsan;  it  was  absent  in  the  mother  of  the  first  case  after  the  death  of  the 
infant.    The  other  mother  went  away  before  she  could  be  retested. 

Ehrlich,  in  a  general  discussion  of  the  formation  of  antibodies  after  the  injec- 
tion of  salvarsan,  includes  a  consideration  of  the  reports  of  Taege  and  Duhot,  and 
says  that  since  arsenic  was  not  found  at  all  or  at  most  in  minute  quantities  in 
the  milk  of  these  women  treated  with  salvarsan,  and  since  salvarsan  used  per  os 
even  in  large  doses  has  but  little  effect,  the  possible  factor  of  antibodies  must  be 
considered,  the  sudden  death  of  so  many  spirochetes  having  set  free  a  large 
amount  of  endotoxins,  wliicli  went  with  the  milk.  This  is  perhaps  analogous  to 
the  sauglings  immuniliit  already  described;  additional  evidence  is  offered  in  the 
fact  that  the  blood-serum  of  patients  treated  with  salvarsan  has  a  curative  efi"ect 
on  new-born  luetic  children,  as  reported  by  Marinesco,  Plant,  Scholtz,  and  L. 
Michaelis.  This  latter  method  is  certainly  better  than  the  direct  one  on  the  child, 
which  may  cause  severe  nutritional  disturbances,  due  probably  to  the  sudden 
production  of  endotoxins  in  the  blood,  after  the  sudden  dissolution  of  the  spiro- 
chetes. 

McDonagh  refers  to  the  cases  of  Taege  and  Duhot,  and  remarks  that  if 
merely  injecting  the  mother  is  going  to  cure  the  child,  the  latter  need  not  be 
injected;  thereby  the  risk  of  poisoning  from  an  overdose  is  obviated;  but  one 
must  bear  in  mind  the  possibility  of  a  recurrence,  if  treating  the  mother  is  solely 
relied  on,  as  one  can  scarcely  believe  that  the  amount  of  antitoxin  absorbed  from 
the  milk  would  be  as  potent  as  an  injection.  A.  C.  Sopeb,  Jb. 

Salvarsan  Treatment  of  Infants 

{A.  Doblin:  lierl.  klin.  Wchnschr.,  1911,  No.  12) 

Doblin  treated  six  infants  directly  with  salvarsan,  subcutaneously  or  intra- 
muscularly. Two  were  apparently  hopeless  from  tho  beginning  and  showed 
absolutely  no  improvement.  The  other  four  were  at  the  time  of  the  injections  in 
a  tolerable  condition,  and  exhibited  the  varying  symptoms  of  pallor,  rhinitis  der- 
matitis exfoliiitiva.  vi<coinl  hus.  roseola,  or  clnndular  swelling.  In  ooiitradis- 
tinction  to  the  effect  on  adults,  none  of  these  showed  a  strong  necrotic  area  at  the 
site  of  the  injection,  during  an  observation  of  over  three  weeks;  only  a  hard  swel- 
ling appeared,  which  neither  became  red  nor  ulcerated.  On  the  luetic  symptoms 
the  influence  was  marked,  especially  on  the  skin,  but  least  on  the  rhinitis  and 
glandular  swellings.  As  to  the  viscera,  not  enough  time  elapsed  to  be  certain- 
of  the  two  cases  brought  to  autopsy,  no  spirochetes  were  found  in  the  liver. 

No  claim  is  made  of  an  influence  for  the  better  as  regards  the  general  con- 
dition;  three  months  later  one  patient  was  still  in  a  very  weak  condition;   one 
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infant  died  in  a  month,  of  erysipelas;  one  patient,  seen  first  in  a  collapse,  died 
one  day  later;  one,  very  sick,  but  in  no  way  moribund,  died  one  day  later;  one 
child  in  good  condition  from  the  first,  still  showed  adenopathy  five  weeks  later. 
No  patient,  then,  could  be  considered  as  benefited  to  any  great  extent;  gen- 
erally the  pallor  persisted  throughout,  and  the  weight  curve  did  not  rise  to  any 
extent.  A.  C.  Soper,  Jr. 


RESPIRATORY  SYSTEM 
Acute  Adenoiditis 

(Felix  Schleissner :  Wien.  Iclin.  Wchnschr.,  1911,  xxiv,  0,  p.  310} 
Schleis.sner  discusses  acute  inflammation  of  tlie  postnasal  adenoid  tissue  in 
children,  which  is  generally  accompanied  by  cervical  adenitis  and  fever,  the  cer- 
vical adenitis  or  glandular  fever  being  secondary  to  the  adenoiditis.  He  con- 
siders acute  adenoiditis  a  better  name  for  this  condition  than  glandular  fever.  The 
condition  is  not  only  found  in  children  of  all  ages,  but  even  occurs  in  infants  under 
one  year  of  age.  While  it  is  not  easy  to  make  the  diagnosis  on  tlie  first  day  of 
illness,  it  is  not  difficult  in  a  few  days,  though  retropharyngeal  abscess  may  be 
simulated  in  young  children.  Usually  every  symptom,  except  the  enlarged  glands, 
clears  up  in  a  few  days.  The  cause  is  undoubtedly  an  infection.  The  glandular 
swelling  gradually  disappears  spontaneously.  Maurice  Ostheimeb. 

When  Shall  We  Remove  Tonsils  and  What  Type  of  Operation  Shall  We  Do? 
{E.  A.  Crockett:  Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  JfUt) 

The  author  believes  that  in  unskilled  hands  the  operation  for  removal  of 
tonsils  will  show  a  higher  mortality  than  an  abdominal  section  for  the  removal 
of  the  appendix  after  recovery  from  an  acute  attack  in  the  hands  of  a  good  sur- 
geon, and  therefore  it  is  not  wise  to  advise  such  removal  except  for  suflicient 
symptoms.  In  children  one  should  remove  the  tonsils  ( 1 )  in  all  cases  in  which 
the  child  presents  large,  non-adherent  tonsils,  largely  filling  the  cavity  of  the 
pharynx;  (2)  in  all  cases  which  are  associated  with  enlarged  glands  in  the  neck 
and  in  all  cases  of  articular  rheumatism  in  which  the  tonsil  is  probably  an 
etiolo^ic  factor.  These  operations  should  be  performed,  as  a  rule,  in  the  quiescent 
period.  Endocarditis,  in  a  more  or  less  chronic  state,  need  not  necessarily  be 
regarded  as  a  contra-indication  for  operation.  (3)  The  tonsils  should  be  enu- 
cleated in  all  cases  of  repeated  peritonsillar  abscess.  Tonsils  should  not  be 
removed  (1)  when  they  are  of  moderate  size,  i.  e.,  projecting  not  over  a  quarter 
of  an  inch  beyond  the  anterior  and  posterior  pillars;  (2)  under  the  promise  to 
the  parents  that  their  removal  will  relieve  the  child  of  cold  in  the  head  or  ear 
trouble.  In  adults  tonsils  which  are  distinctly  pathologic,  but  which  give  no 
symptom  at  present,  though  they  may  have  caused  trouble  in  childhood,  should 
not  be  removed.  With  this  exception  indications  for  operation  are  the  same  in 
adults  as  in  children.  The  mere  fact  that  a  child  is  under  ether  for  an  adenoid 
operation  should  not  be  considered  justification  for  the  removal  of  tonsils. 

If  the  case  presents  a  clear  history  of  infection — peritonsillar  abscess,  acute 
articular  rheumatism,  tubercular  infection  of  the  neck — the  whole  tonsil  should 
be  enucleated  and  removed  as  completely  as  possible.  This  should  be  done  by 
blunt  dissection.  In  an  ordinary  case  of  simple  hypertrophy  devoid  of  symptoms, 
the  most  common  type  in  children,  a  perfect  result  may  be  obtained  by  removing 
enough  of  the  tonsil  to  bring  it  dowm  to  normal  size. 

From  a  consideration  of  accidents  which  have  followed  envicleation  of  tlie 
tonsils,  Crockett  believes  that  an  operation  in  the  throat  requiring  the  use  of 
general  anesthesia  is  too  dangerous  a  procedure  for  any  one  to  perform,  who  is 
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not  tlioroughly  competent  to  meet  the  surj^iciil  omorgencies  which  may  occur. 
These  comprise  ability  to  ligate  Ihe  common  carotid,  to  ligate  the  tonsil  pillars, 
to  do  an   emergency  tracheotomy,  and   to   perform   artificial   respiration. 

Richard  M.  Smith. 


BLOOD  AND  CIRCULATORY  SYSTEM 

Venous  Murmurs  at  the  Root  of  the  Neck  in  Children 

(Carey  Coombs:  Brit.  Jour.  Child.  Dis.,  1911,  viii,  100) 
In  a  majority  of  children  varying  in  age  from  3  to  15  years,  Coomba  heard 
a  murmur  immediately  below  the  sternoclavicular  joint  or  joints.  It  was  slightly 
commoner  in  boys.  It  was  commoner  and  louder  on  the  right  side.  This  murmur 
is  continuous,  but  accentuated  at  the  beginning  of  systole  and  of  diastole,  espe- 
cially the  latter.  It  is  at  its  loudest  during  the  inspiration.  Though  often 
heard  with  the  head  in  the  erect  position,  it  was  in  such  cases  heard  more 
clearly,  and  in  some  other  cases  heard  only,  when  the  head  was  fully  retracted. 
Lateral  rotation  of  the  head  also  makes  it  more  clearly  audible.  It  is  usually 
abolished  when  the  patient  lies  down.  It  is  produced  in  the  internal  jugular 
veins;  by  what  mechanism  is  not  clear  to  Coombs,  though  its  accentuation  by 
retraction  of  the  head  is  no  doubt  due  to  flattening  of  the  veins  against  the 
transverse  processes  of  the  cervical  spine.  Though  associated  with  anemia  and 
febrile  states,  it  is  heard  also  in  perfectly  healthy  children.  It  is  not  specially 
associated  with  tuberculosis  or  any  enlargement  of  the  intrathoracic  hmpli- 
glands,  and  has  no  diagnostic  value.  F.  C.  Zapffe. 


Effect  of  Exercise  on  Systolic,  Diastolic  and  Pulse  Pressures  and  Pulse  Rate. 
(0.  S.  LoKsley:  Am.  Jour.  Phyfiiol..  1011.  xxvii,  -}^/6) 
All  types  of  prolonged  exercise  which  cause  an  increase  in  pulse  rate  cause 
also  a  rise  in  systolic  and  diastolic  pressures.  The  systolic  pressure  shows  the 
greater  rise,  hence  there  is  an  increase  in  pulse  pressure  which  may  be  inter- 
preted to  mean  that  the  heart  beats  are  augmented  as  well  as  accelerated.  After 
all  types  of  exercise  which  were  studied,  the  systolic,  diastolic  and  pulse  pres- 
sures invariably  fall  below  normal  and  remain  in  this  subnormal  condition  for 
a  considerable  time.  The  more  exhaustive  the  nature  of  the  exercise  the  longer 
will  be  the  subnormal  period  which  follows.  Systolic  pressure  invariably  falls 
more  rapidly  than  diastolic  and  hence  the  pulse  pressure  becomes  weaker.  The 
presence  of  albumin  in  the  urine  coincident  with  low  pressure  was  observed,  just 
as  in  the  cases  reported  by  Erlanger  and  Hooker  (Johns  Hopkiufi  Hasp.  Rep., 
1904,  xii,  145-378).  This  seems  to  add  another  factor  to  the  possible  injurious 
results  of  long  continued  exhaustive  exercise.  The  pulse  rate,  which  always 
increases  during  exercise,  decreases  rapidly  after  its  completion.  This  drop  in  the 
curve  of  the  pulse  rate  is  frequently  followed  by  a  secondary  rise,  which  is  pos- 
sibly a  reflex  effect  due  to  the  low^  blood  pressure  of  the  subnormal  stage.  In  no 
case  was  this  secondary  rise  in  pulse  rate  accompanied  by  a  rise  in  blood  pressure. 
Vigorous,  fatiguing  and  exhausting  exercise  is  followed  by  a  sxibnormal  blood- 
pressure,  which  lasts  the  longer  the  more  severe  the  exercise.  If  the  interpreta 
tion  of  these  results  is  correct,  the  so-called  field  events,  such  as  shot  putting, 
discus  and  hammer  throwing,  jumping,  baseball,  and  exercises  of  a  similar  nature 
are  preferable  for  the  rapidly  growing  youth,  to  basket  ball,  football  and  running 
races.  There  is  less  strain  put  on  the  circulatory  system  by  walking  a  number 
of  miles  at  a  moderate  rate  than  by  sprinting  100  yards  at  top  speed.  Long  dis- 
tance running  and  similar  forms  of  exhaustive  exercise  give  rise  to  serious  strain 
on  the  heart,  as  is  indicated  by  the  long  period  of  subnormal  blood  pressure. 

Fbitz  B.  Talbot. 
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NERVOUS  SYSTEM 

The  Prevention  of  Feeble-Mindedness 

{E.  R.  Johnson:  Jour.  Am.  I'ub.  Health  Ass7i.,  lOJl.  i,  90) 
From  a  study  of  cases  in  the  Training  School  at  Vineland,  N.  J.,  the  author  has 
compiled  statistics  of  the  occurrence  of  feeble-mindedness  in  families.  In  seventy- 
seven  families  there  were  352  feeble-minded  individuals.  In  the  113  families  hav- 
ing relatives  in  the  school,  numbering  495,  only  177  or  35.8  per  cent,  were  normal. 
He  urges  a  careful  and  painstaking  collection  of  statistics  to  secure  the  facts  on 
which  to  base  further  preventive  action.  He  believes  heredity  plays  a  large  part 
in  the  production  of  feeblemindedness,  so  that  the  real  point  of  attack  is  the 
feeble-minded  person  who  would  become  a  parent.  Riciiabd  M.  Smith. 


GENITO-URINARY   SYSTEM 

Lordotic  Albuminuria  in  School  Children 

(L.  Piesen:  Wien.  klin.  Wchnschr.,  1011,  xxiv,  1,  p.  12) 
Piesen  has  made  a  series  of  analyses  of  urine  from  school  children,  both  before 
and  after  standing  five  minutes  in  lordosis;  also  before  and  after  sitting  in  the 
ordinary  school  position  with  the  arms  crossed.  In  the  former  he  found  albumin 
in  from"  32  to  46  per  cent,  of  the  children:  in  the  latter,  in  from  12  to  28  per  cent. 
The  age  of  the  children  was  apparently  not  of  any  significance;  the  height  of  the 
children,  on  the  other  hand,  was  important,  as  most  of  the  taller  children  devel- 
oped albuminuria.  The  kidneys  were  not  palpable  in  four-fifths  of  the  children 
examined;  while  albuminuria  was  found  in  one-third  of  these,  it  also  occurred  in 
over  half  of  those  in  whom  the  kidneys  were  palpable.  Piesen  concludes  that  the 
ordinary  method  of  sitting,  with  the  arms  crossed,  should  be  forbidden:  that  the 
taller  the  child,  the  greater  is  the  tendency  to  lordotic  albuminuria;  that  this 
disposition  increases  with  age;  and,  finally,  that  statistical  investigations  show 
that  lordotic  albuminuria  does  not  depend  on  movability  of  the  kidneys. 

Malrice  Ostheimeb. 


SKIN  AND  APPENDAGES 

Alopecia  Epidemic  T>ve  to  the  Microsporon 

{R.  0.  Stein:  Wien.  klin.  Wchnschr.,  1911,  x.xiv,  9.  308) 
Stein  reports  twelve  eases  of  alopecia  which  he  found  to  be  due  to  the  micro- 
sporon Audouini.  All  these  cases  occurred  among  the  children  attending  one 
school  in  Vienna.  The  microsporon  first  attacks  the  skin  situated  near  the  margin 
of  the  scalp,  as  in  the  nape  of  the  neck,  about  the  ears.  etc.  Where  or  how 
the    first    child    became    infected    was    not    discovered. 

MaUKICE   OSTnEIitEB. 


American    Journal    of    Diseases    of    Children 

Vol.  1  JUNE.  1911  No.  6 


THE     DIAGNOSIS     OF     INFANTILE     TETANY 

WITH  A  REPORT  OX  EXPERIMENTAL  TETANY  IN  DOGS  * 
HERBERT  B.  WILCOX,  M.D. 

NEW    YORK 

Tetany,  in  infants,  has  been  recognized  for  many  years  as  a  disease 
entity  evidenced  by  laryngospasm,  respiratory  spasm,  muscular  rigidity, 
contractures  of  the  extremities,  convulsions  and  even  coma,  and  more 
recently  by  increased  response  to  electrical  and  mechanical  nervous 
stimulation.  Many  causes  have  been  given  for  this  symptom-complex, 
the  earliest  referring  to  tetany  as  the  most  dangerous  of  the  complica- 
tions associated  with  dentition.  The  first  accurate  description  of  the 
disease  is  that  of  J.  Clark  in  1815.  which  gives  in  detail  the  character- 
istic respiratory  and  muscular  conditions.  A  few  years  later  Marshall 
Hall  wrote  of  the  symptoms  as  brought  about  by  stimulation  of  the 
central  nervous  system  through  peripheral  irritation.  In  1829  Kopp 
attributed  the  laryngospasm  to  thymus  hypertrophy  and  at  about  the 
same  time  Leigh  claimed  that  it  was  due  to  pressure  on  the  vagus  by 
enlarged  tracheobronchial  lymph-glands. 

The  first  investigation  of  the  electrical  hyperirritability  of  children 
suffering  from  tetany  was  carried  on  by  Escherich  and  von  "Wagener 
in  1890.  In  this  and  later  communications^  was  established  the  fact  that 
there  is  an  increase  of  electrical  irritability  in  all  cases  of  the  disease,  and 
that  this  makes  its  appearance  before  the  existence  of  muscular  spasm 
and  is  demonstrable  after  the  latter  has  disappeared. 

A  few  years  after  this  Thiemich^  ascertained  the  normal  electrical 
irritability  in  young  children  and  stated  that,  of  the  variations  from  this 
evidenced  by  those  having  tetany,  the  most  significant  one  was  the  appear- 
ance of  anodal  opening  contraction  at  a  point  lower  than  anodal  closure 
and  that  of  kathodal  opening  contraction  below  5  milliamperes  of  current 
strength. 


*  From    the   Children's    Service    of    Bellcviie    Hospital.    First    Medical    Division.    New 
Yorli  City. 

1.  Escherich:   Die  Tetanie  der  Kinder,   1900. 

2.  Thiemich:   Ueber  Tetanie  und  Tetanoide  Zustiinde  im  Ersten  Kindesalter, 
Jahrb.  f.  Kinderh.,  1900,  li. 


394  AMERICAN    JOURXAL    OF    DISEAf^ES    OF    CHILDREN 

The  determination  of  the  normal  response  to  galvanic  stimulation  in 
children  and  the  knowledge  that  this  became  greatly  increased  in  tetany 
provided  a  more  certain  method  of  diagnosis  than  had  previously  been 
at  hand.  Its  application  to  large  numbers  of  children  brought  out  the 
fact  that  tetany  was  much  more  frequent  than  had  been  before  believed. 
Indeed,  Finkelstein-  found  that  between  40  and  45  per  cent,  of  artificially 
nourished  children,  on  being  subjected  to  the  galvanic  test,  showed 
increased  electrical  irritability.  His  observations  and  those  of  Gregor, 
tending  to  show  that  electrical  irritability  was  more  marked  in  children 
fed  on  cow's-milk  than  in  those  on  breast-milk  or  farinaceous  foods,  indi- 
cated that  anomalous  conditions  of  assimilation  might  produce  electrical 
and,  at  times,  other  symptoms  of  tetany.  This  was  attributed  both  to 
the  greater  calcium  content  of  the  cow's-milk  and  to  the  presence  in  this 
serum  of  an  unknown  substance  which  is  lacking  alike  in  breast-milk  and 
in  farinaceous  foods. 

Although  it  has  been  demonstrated  that  electrical  response  does  vary 
with  changes  in  digestive  and  metabolic  processes,  the  fact  remains  that 
by  this  method  of  electrical  tests,  cases  hitherto  not  suspected  of  tetany 
may  be  brought  to  correct  diagnosis.  Just  what  electrical  findings  are 
essential  to  a  diagnosis  of  tetany  has  been  and  is  still  a  matter  of  dispute. 
Thiemich's  contention  was  that  a  kathodal  opening  contraction  must  be 
obtained  at  a  point  less  than  5  milliamperes  if  tetany  is  to  be  proved. 
Ganghofner*  confirmed  Thiemich's  findings,  but  stated  that  in  many 
unquestionable  cases  of  tetany  the  kathodal  opening  never  dropped  below 
5  milliamperes,  and  that,  moreover,  other  children  had  distinct  electrical 
hyperirritability  who  never  before  or  after  had  shown  any  signs  of  having 
tetany.  Yon  Pirquet^  decided  from  a  large  experience  that  the  normal 
reactions  of  children  were  lower  than  Mann  found  them  to  he  and  that 
the  appearance  of  anodal  opening  below  5  milliamperes  was  certain  evi- 
dence of  increased  electrical  irritability.  Escherich  believed  that  in 
normal  children  only  kathodal  closing  contraction  appears  under  5  milli- 
amperes and  that  only  occasionally  may  anodal  closure  be  present  with 
this  current  strength. 

My  own  study  of  the  muscular  response  to  galvanism  is  in  two  parts. 
The  first,  consisting  of  the  routine  testing  of  118  infants  in  the  children's 
ward  of  Bellevue  Hospital,  was  instituted  with  the  intention  of  adding 
our  experience  to  the  foregoing  studies  of  the  electrical  response  in  chil- 
dren, normal  in  so  far  as  their  nervous  systems  were  concerned ;  to  deter- 


3.  Finkelstein :    Zur  Kenntniss  der  Tetanic  iind  der  Tetanoiden  Zustande  der 
Kinder,  Fortschr.  d.  Med.,   1902,  No.  20. 

4.  Ganghofner:    Zur  diagnose  der  Tetanie   im   ersten  Kindesalter,   Ztschr.   f. 
Heilk.,  1901. 

5.  Von  Pirquet:  Die  Anodische  Uebererregbarkeit  der  Siiuglingen,  Wien.  mod. 
Presse,  1907,  Xo.  1. 
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mine  what  percentage  of  such  routine  tests  resulted  in  distinct  evidence 
of  hyperirritability,  and,  if  possible,  to  follow  those  children  showing 
sucli  reactions  to  see  if  they  ultimately  did  develop  frank  tetany. 

It  is  very  difficult  to  define  exactly  the  normal  electrical  response  of 
childhood.  Some  children  react  low  one  day  and  high  the  ne.xt.  Some 
give  low  closing  contractions  for  kathode  and  anode,  others  lower  anodal 
opening  than  anodal  closure.  It  is  common  to  obtain  kathodal  closure 
response  below  2  milliamperes,  wliile  the  other  reaciions  are  well  above 
5  milliamperes.  In  view  of  the  number  of  our  children,  normal  as  to 
their  nervous  systems,  who  in  this  series  gave  reactions  other  than  kath- 
odal closure  below  5  milliamperes,  and  in  view  of  our  experience  with 
the  reactions  of  normal  dogs,  it  seems  that  Escherich's  definition  of  hyper- 
irritability imposes  rather  too  narrow  limits  on  the  normal  reaction,  but 
it  is,  nevertheless,  followed  as  a  basis  of  division  in  the  following  tables. 

It  is  well  understood  that  definite  conclusions  cannot  always  be  drawn 
from  such  classifications  and  averages  as  are  hereafter  given.  They  are, 
however,  valuable  as  teaching  something  of  the  results  to  be  expected  in 
electrical  tests  in  infants  apparently  normal  in  so  far  as  their  nervous 
systems  are  concerned,  and  do  not  apply  to  those  suspected  of  or  actually 
suffering  from  tetany. 

The  second  part  of  the  article,  dealing  with  the  electrical  reactions 
in  dogs,  is  intended  to  demonstrate  that  in  normal  dogs  these  reactions 
are  similar  to  those  in  normal  children,  and  to  offer  some  observations  on 
the  relation  between  lesions  in  the  parathyroid  glands  and  electrical 
hyperirritability  as  the  first  evidence  of  the  ensuing  tetany. 

We  have  to  consider,  then,  a  disease  rather  common  in  infancy  and 
also  in  adult  life,  but  in  the  former  case  presenting  an  entirely  different 
symptom-complex  from  that  of  the  adult  type. 

Potpeschnigg  found  the  incidence  of  tetany  to  be  109  unquestionable 
cases  in  10,000  children  observed  in  the  Grazer  children's  clinic  in  1900- 
1904,  or  about  1  per  cent.  The  greatest  number  of  cases  occurred  between 
the  third  and  twentieth  month,  during  this  period  going  as  high  as  from 
4  to  6  per  cent,  of  the  children  admitted  between  these  ages.  There  is 
a  wide  divergence  of  opinion  on  the  question  of  the  frequency  of  the 
disease,  due,  presumably,  to  the  varying  attitudes  of  the  observers  as  to 
what  constitutes  a  true  diagnosis.  Various  authors  give  figures  varying 
from  6  per  cent,  down  to  0.7  per  cent,  in  artificially  fed  children  under 
3  years  of  age. 

In  Dr.  Rowland's  service  at  Bellevue.  of  934  children  under  2  years 
admitted  from  October,  1909,  to  March,  1911,  there  were  five  unmis- 
takable cases  of  tetany,  or  0.5  per  cent.  Two  of  these  were  admitted 
before  the  routine  electrical  tests  were  begun  and  were  not  so  tested. 
The  three  others  showed  marked  hyperirritability  to  galvanism  in  addi- 
tion to  laryngo-  and  respiratory  spasm  and  muscular  rigidity. 
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The  type  of  tetany  generally  presented  by  children  of  this  age  is  that 
accompanied  by  great  general  irritability,  laryngospasm  and  respiratory 
spasm,  with  or  without  convulsions,  rather  than  by  spasm  of  the  extrem- 
ities. The  latter  condition  is,  however,  demonstrable  in  most  cases  if 
carefully  sought  for.  The  electrical  diagnosis  of  tetany,  the  technic  and 
details  of  which  are  later  referred  to,  depends  on  the  obtaining  of  mus- 
cular response  to  galvanic  stimulation  with  kathodal  and  anodal  closure 
and  opening  at  a  current  strength  of  less  than  5  milli amperes.  Such 
electrical  hyperirritability,  that  is,  an  irritability  toward  all  four  forms 
of  current,  is  not  present  in  children  with  normal  nervous  systems.  It 
appears  early  in  the  course  of  tetany  and,  while  varying  greatly  from  time 
to  time,  persists  after  all  other  tetanoid  symptoms  are  absent.  An 
instance  of  the  variation  sometimes  found  is  that  of  a  15  months'  child 
who,  on  the  first  test,  reacted  to  kathodal  closure,  0.6  milliamperes ;  ano- 
dal closure,  1.6;  anodal  opening,  1.6;  kathodal  opening,  2.3.  Six  days 
later,  kathodal  closure,  2.0;  anodal  closure,  4.0;  anodal  opening,  3.0; 
kathodal  opening  greater  than  5.0,  and  after  three  days  gave  in  a  third 
test:  kathodal  closure,  1.6;  anodal  closure,  3.0;  anodal  opening,  1.3; 
kathodal  opening,  3.0. 

An  incomplete  reaction  may  be  frequent  in  cases  of  true  tetany. 
This  is  shown  in  Dogs  3  and  6,  neither  of  which  gave  response  to  kath- 
odal opening  below  5  milliamperes,  although  both  unmistakably  died  of 
the  disease.  It  is  evident  from  this  and  other  similar  experience  that  a 
true  decision  for  or  against  tetany  can  be  reached  only  after  repeated 
galvanic  tests. 

Escherich's  investigation  of  children  under  6  months  of  age  showed 
55  per  cent,  evidencing  hyperirritability;  i.  e.,  giving  some  reactions 
other  than  kathodal  closure  with  currents  of  less  than  5  milliamperes. 

In  my  series  of  318  electrical  tests,  ten,  or  3.1  per  cent.,  gave  evidence 
of  extreme  or  kathodal  hyperirritability.  Of  the  middle  grade  or  anodal 
irritability  giving  response  to  kathodal  closure  and  anodal  closure  alone 
below  5  milliamperes,  there  were  101.  or  31.8  per  cent.  With  kathodal 
closure  and  anodal  opening  alone  present,  below  5  milliamperes,  I  found 
fifty,  or  16.6  per  cent.  With  both  kathodal  closure,  anodal  closure  and 
anodal  opening,  less  than  5  milliamperes,  there  were  forty,  or  12  per 
cent.  The  occurrence,  then,  in  my  series  of  abnormal  reaction  or 
increased  electrical  response  according  to  Escherich's  definition  was  193, 
or  61  per  cent. 

Of  these  cases  of  anodal  or  partial  hyperirritability,  none  developed 
other  symptoms  of  tetany  under  observation.  What  then  does  this  condi- 
tion of  partial  irritability  mean?  Is  it  a  state  of  exagjjerated  nervous 
sensitiveness  quite  unrelated  to  tetany  and  to  be  expected  in  about  one- 
half  of  the  children  who  come  under  observation?  Is  it  an  evidence  of 
the  past  existence  of  the  disease,  or  may  it  be  the  precursor  of  the  devel- 
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opment  of  tetany  in  its  true  form  ?  The  first  hypothesis  would  seem  to 
be  tlie  most  probable  one,  and  if  so,  necessitates  the  definition  of  normal 
electrical  reaction  as  a  condition  of  irritability  responding  by  muscular 
contraction  to  kathodal  closure  alone  with  currents  of  less  than  5  mi  Hi- 
amperes  strength,  or  in  an  equal  number  of  instances,  to  anodal  closure 
and  anodal  opening  stimulation  with  the  same  weak  current,  the  former 
being  twice  as  frequently  found  as  the  latter.  Reason  for  this  belief  is 
found  in  the  fact  that  the  condition  is  common  to  so  many  children  who 
evidently  have  not  tetany,  and  strength  is  added  to  it  by  the  demonstra- 
tion of  the  same  type  of  irritability  on  my  dogs  before  operation. 

On  the  other  hand,  and  perhaps  in  support  of  the  theory  that  this 
anodal  irritability  is  the  precursor  of  true  tetany,  it  will  be  noted  that 
m  all  the  partially  parathyroidectomized  animals  there  was  evident  an 
increasing  grade  of  anodal  irritability.  Further  experiments  bearing  on 
this  point  are  at  present  in  progress. 

Evidence  of  mechanical  hyperirritability  in  tetany  may  be  demon- 
strated in  the  following  ways : 

The  Chvostel'  Sign. — This  depends  on  reflex  contractions  produced 
in  the  muscles  at  the  angle  of  the  mouth,  the  ala  of  tlie  nostril  and  brow 
by  tapping  the  cheek  over  the  facial  plexus  midway  between  the  angle  of 
the  mouth  and  the  zygomatic  arch.  This  symptom  is  given  varving 
grades  of  importance  by  different  authors.  It  was  present  in  but  one 
instance  in  my  cases,  this  being  one  of  evident  tetany. 

Trousseau's  Sign.~By  shutting  off,  through  pressure  above  the  elbow 
or  in  the  gi'oin,  the  blood-supply  to  arm  or  leg,  there  ensues  during  the 
pressure  or  immediately  on  its  release  the  typical  carpal  or  pedal  spasm, 
as  the  case  may  be.  This  also  was  present  in  but  one  case  of  my  series. 
Routine  electrical  tests  were  done  during  the  months  October  to 
February,  inclusive,  and  during  June  and  July.  It  is  unfortunate  that 
they  could  not  be  carried  on  through  the  entire  year  in  order  that  some 
conclusion  might  be  reached  as  to  the  influence  of  season  on  the  incidence 
of  tetany  and  the  occurrence  of  hv'perirritability.  In  one  series  of  246 
cases  of  tetany  collected  in  one  year  74  per  cent,  occurred  during  the 
months  of  January,  February,  March  and  April.  The  highest  percentage 
(24  per  cent.)  occurred  in  March.  Three  of  my  cases  of  frank  tetany 
occurred  in  February,  two  each  in  December  and  January.  The  incidence 
of  hyperirritability  was  greatest  in  December. 

It  is  not  possible  from  the  data  herein  contained  to  draw  any  conclu- 
sions as  to  the  relation  between  the  incidence  of  tetany  according  to 
season  and  that  of  hyperirritability  of  the  lower  grades.  Information 
on  this  point  would  aid  in  interpreting  the  meaning  of  the  anodal  grade 
of  irritability. 
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If  we  accept  the  classification  of  Esclierich  and  consider  as  evidence 
of  at  least  some  degree  of  hyperirritabilit)-,  the  appearance  of  kathodal 
and  anodal  closure  and  anodal  opening  contractions  with  less  than  5 
milliamperes  of  current,  my  own  figures  would  show  that  in  January  23 
per  cent,  of  reactions  showed  hyperirritability ;  February,  24.5  per  cent. ; 
June,  9.6  per  cent.;  July,  17.7  per  cent.;  Xovember,  16.6  per  cent.;  and 
in  December,  27.6  per  cent. 

In  October  the  number  of  tests  made  was  too  small  to  be  of  conse- 
quence. The  number  of  tests  made  each  month  was:  October,  three; 
November,  twelve;  December,  twenty-nine;  January,  seventy-four;  Feb- 
ruary, fifty-seven;  June,  fifty-two;  July,  ninety. 

The  months  of  December,  January  and  February  gave  the  greatest 
number  of  middle-grade  reactions,  which  corresponds  in  part  to  the 
months  in  which  Escherich  found  the  greatest  incidence  of  tetany.  Seven 
of  my  ten  cases  giving  complete  tetany  reactions  were  under  observation 
in  these  three  months.  Although  followed  up  to  the  time  of  their  deaths, 
none  of  these  ever  showed  other  evidences  of  tetany.  They  were  all  cases 
of  malnutrition  and  the  patients  are  reported  to  have  died  outside  the 
hospital  from  nutritional  causes.  These  children  may  represent  instances 
of  increased  reaction  to  galvanism  accompanying  metabolic  disturbance 
of  severe  grade  and  not  due  to  the  tetanoid  condition.  They  were,  how- 
ever, discharged  from  the  hospital  months  before  death  and  the  reports 
made  on  their  condition  during  this  time  are  not  complete  enough  to 
positively  exclude  the  possibility  of  the  existence  of  true  tetany. 

Three  hundred  and  eighteen  tests  were  made  on  118  children,  being 
repeated  more  frequently  on  those  showing  a  tendencv  to  electrical  hyper- 
irritability. 

The  instrument  used  supplied  galvanic  current  from  dry  cells,  and 
contained  a  switch  for  reversing  its  polarity,  a  rheostat  for  controlling 
the  current  strength,  and  a  balanced  milliamperemeter  measuring  from 
0.2  to  10  milliamperes. 

Ten  of  our  cases  gave  low  reactions  with  all  four  tests,  kathodal  clo- 
sure, anodal  closure,  anodal  opening,  and  kathodal  opening.  These  chil- 
dren were  suffering  from,  varying  grades  of  malnutrition  and  all  died 
while  under  observation,  either  in  the  ward  or  out-patient  department, 
from  nutritional  causes.  Xone  of  them  developed  other  evidences  of 
tetany. 

Although  Escherich  describes  the  test  as  easy  to  perform  without 
resistance  on  the  part  of  the  patient,  in  my  subjects  there  was  constantly 
so  much  struggling  that  it  was  difficult  to  find  the  moment  of  muscular 
relaxation  necessary  for  the  appreciation  of  response  to  the  weaker  cur- 
rents. In  a  small  number  of  cases  the  reactions  of  both  left  and  right 
sides  were  taken  and  very  little  difference  found.     Escherich  spoke  of 
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consi(lcriil)le  variation  in  liis  experience.  Constant  resistance  necessitated 
mild  chloroform  narcosis  in  a  few  cases.  The  reactions  obtained  in  this 
way  were  no  lower  than  the  average  witliout  such  narcosis. 

Escherich  and  von  Pirquet  considered  the  peroneal  nerve  muscle- 
group  the  liest  for  use,  and  this  proved  the  most  satisfactory  in  my  series. 
Erb  employed  the  ulnar  and  prefers  it.  The  median  nerve  has  been  used 
by  Mann  and  Thiomich  but  reacts  to  anodal  closure  with  less  current 
than  to  kathodal  closure,  quite  contrary  to  the  findings  in  the  peroneal 
nerve,  and  is  in  general  more  sensitive  to  electrical  stimulation  than  the 
peroneal. 

Muscular  response  was  obtained  at  current  strengths  given  in  Table  1 
in  every  one  of  the  318  tests  made  for  kathodal  closure.  For  anodal 
closure  response  occurred  at  5  milliamperes,  or  lower,  149  times  and 
failed  169  times.  For  anodal  opening,  eighty-seven  results  were  positive 
and  231  negative.  The  reaction  for  kathodal  opening  was  present  only 
ten  times  and  lacking  in  308  instances.  Table  1  shows  the  current 
strengths  at  which  reactions  were  obtained. 

Table  1. — Showing  tiik  Ctrrkxt  Strkxgtiis  at  wnicii  Emxtrical  Reactioxs 

WERE    OhTAIXEI)    I.V    ( 'HII.IIRKN 

Kathodal  Anodal  Anodal  Kathodal 

Closure  Closure  Opening  Opening 

Less  than  1  milliampere 0  0  0  (1 

From  1  to    2  niillianiperes .37  2  0  1 

From  2  to    3  milliamperes 74  28  .3  3 

From  3  to     4  milliamperes 5S  ry.]  23  2 

From  4  to     5  milliamperes 20  If)  17  3 

From  .5  to  10  milliamperes 18  57  47  30 

The  peroneal  nerve-muscle  group  was  employed  for  the  tests,  the 
negative  electrode  being  placed  on  the  upper  abdomen,  the  positive  over 
the  peroneal  nerve  as  it  passes  behind  the  head  of  the  fibula. 

The  child  to  be  tested  was  laid  with  the  feet  pointing  to  the  left  of 
the  operator,  whose  left  hand  supported  the  left  ankle  and  foot  of  the 
subject  in  such  a  manner  as  to  feel  any  twitch  occurring  in  the  flexors 
of  the  ankle  or  of  the  toes.  Slight  reactions  are  readily  felt  in  this  way 
which  would  be  imperceptible  to  the  eye.  The  positive  electrode  is  con- 
trolled by  the  operators  right  hand,  the  negative  one  being  held  in  posi- 
tion by  the  assistant  who  with  his  free  hand  controls  the  rheostat.  It 
is  necessary  that  the  tests  be  begun  with  a  current  of  sufficient  strength 
to  produce  muscular  response,  and  gradually  be  reduced  from  this  to  the 
point  at  which  the  twitch  is  lost.  If  the  reverse  is  attempted  the  lowest 
contraction  point  will  be  invariably  i)assed  before  response  occurs. 

Allowance  for  individual  skin  resistance  is  to  be  made  in  order  to 
avoid  undue  disturbance  to  the  patient  through  the  use  of  unnecessarily 
strong  currents.    This  resistance  varies  directly  with  the  amount  of  sub- 
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cutaneous  fat,  and  reduces  rapidly  as  the  operation  progresses,  the  latter 
fact  being  apparently  due  to  the  congestion  which,  developing  under  both 
electrodes,  increases  the  skin's  conductivity.  This  variation  is  great, 
both  in  different  individuals  and  in  the  same  case  at  the  beginning  and 
end  of  a  test.  Thus  the  same  rheostat  reading  which  in  one  instance 
may  give  a  current  through  the  body  of  1  milliampere  will  in  another 
case  or  after  the  skin  congestion  has  developed  during  many  applications 
of  the  current  allow  from  6  to  8  milliamperes  to  pass  and  result  in  unnec- 
essary irritation  and  violent  resistance  on  the  part  of  the  subject. 

The  test  for  kathodal  closure  should  be  first  made,  as  response  to  this 
is  obtained  most  readily  and  with  the  least  current  strength.  Anoda] 
closure,  anodal  opening  and  kathodal  opening  should  follow  in  order. 

Infants  less  than  a  month  old  are  less  susceptible  to  electrical  stimu- 
lation than  older  children,  and  these  in  turn  are  more  susceptible  than 
the  adult. 

In  general  there  are  three  grades  of  electrical  irritability: 

1.  The  normal,  in  which  only  kathodal  closure  occurs  under  5  milli- 
amperes. Sometimes  anodal  closure  is  found  at  5  milliamperes  or  just 
below  it. 

2.  The  middle  grade  or  anodal  hyperirritability,  in  which  kathodal 
closure  is  less  than  5  milliamperes  and  anodal  opening  is  less  than  anodal 
closure  and  less  than  5  milliamperes. 

3.  Tetan}',  in  which  all  four  reactions  are  less  than  5  milliamperes. 
As  suggestive  of  tetany  is  the  occurrence  of  anodal  opening  less  than 
anodal  closure  and  the  appearance  of  kathodal-closure  tetanus. 

Of  the  children'  under  discussion  sixty-five  were  boys  and  fifty-three 
girls.  In  24.6  per  cent,  of  the  boys  and  15  per  cent,  of  the  girls  hyper- 
irritability occurred.  Of  the  ten  patients  showing  the  highest  grade  of 
irritability  there  were  seven  boys  and  three  girls.  There  were  eighteen 
under  1  week  of  age,  fourteen  from  1  week  to  one  month,  eleven  from  1 
to  2  months,  thirteen  from  2  to  3  months,  twenty  from  3  to  5  months, 
and  fourteen  each  from  5  to  7,  7  to  9  and  9  to  13  months.  Of  the  eigh- 
teen children  under  1  week  of  age,  the  middle-grade  reaction  was  obtained 
in  no  case.  Of  the  fourteen  from  1  week  to  1  month  it  was  present  in  7 
per  cent.  Of  the  twenty-four  from  1  to  3  months  old  8  per  cent,  showed  this 
partial  In^Derirritability.  From  3  to  5  months  40  per  cent,  of  twenty 
cases  gave  the  partial  reaction.  From  5  to  8  months  50  per  cent,  of  the 
twenty-four  cases  evidenced  anodal  irritability.  Of  eighteen  children  of 
S  months  and  older,  it  was  obtained  in  22  per  cent. 

The  averages  obtained  in  children  of  from  3  to  8  months  were  con- 
sistently lower  than  those  of  any  other  period.  Those  from  1  to  3 
months  gave  the  nest  lowest. 
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Table  2. — Siiowixo  Electrical  Keactions  Accokuing  to  Age 

Number 
Average  of  Tests 

Under  one  week,  18  children — 

Katliodal  Closure 3.G  25 

Anodal  Closure 4  5 

Anodal  Opening   4.9  4 

Kathodal  Opening   5  +  all 

One  week  to  one  month,  14  children — 

Kathodal    Closure    4.5  14 

Anodal  Closure   0.9  10 

Anodal  Opening   6.3  3 

Kathodal   Opening   7  1 

One  montli  to  3  months,  24  children — 

Katliodal  Closure 3  44 

Anodal  Closure  4.3  26 

Anodal   Opening    5.3  17 

Kathodal    Opening     4.5  2 

Three  months  to  5  months,  20  children — 

Kathodal    Closure    2.7  42 

Anodal    Closure    3.9  34 

Anodal  Opening    4.4  17 

Kathodal  Opening   1.3  1 

Five  months  to  8  months,  24  children — 

Kathodal  Closure   2.9  70 

Anodal    Closure    3.5  56 

Anodal  Opening   4  33 

Kathodal   Opening    3.4  4 

Eight  months  and  over,  IS  children — 

Kathodal   Closure    3.8  24 

Anodal    Closure    4.5  18 

Anodal  Opening   4.6  9 

Kathodal   Opening   5  1 

Escherich's  conclusions  as  to  the  reactions  of  normal  children  are : 

1.  The  first  weeks  do  not  differ  from  the  later  weeks  of  life  in  elec- 
trical irritability. 

2.  In  normally  developing  children  only  kathodal  closure  is  less  than 
5  milliamperes, 

3.  Anodal  closure  at  less  than  5  milliamperes  is  seldom  found  in 
the  peroneal  nerve  during  the  first  year. 

4.  Opening  contractions  are  seldom  found  at  less  than  5  milliamperes. 
My  experience  seems  to  indicate  that  children  less  than  1  week  old 

are  less  sensitive  to  electrical  stimulation  than  when  older.  Anodal  clo- 
sure was  elicited  100  times  at  a  point  less  than  5  milliamperes.  Anodal 
opening  was  found  fifty-three  times,  and  kathodal  opening  ten  times. 
This  variance  of  these  results  with  those  of  Eschericli  may  be  due  to  the 
fact  that  my  children  were,  as  before  stated,  far  from  normal,  in  that 
they  were  all  in  the  ward  because  of  nutritional  disturbances.  To  tliis 
point  reference  will  be  made  later. 

There  were  in  tliis  series  six  infants  weighing  less  than  5  pounds, 
sevent3'-one  between  5  and  10  pounds,  and  twenty-three  of  10  pounds  and 
over. 
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The  incidence  of  partial  hvperirritability  in  children  nnder  o  pounds 
was  16  per  cent. ;  5  to  10  pounds,  22  per  cent. ;  10  pounds  and  over,  30 
per  cent. 

With  reference  to  change  in  weight  or,  as  this  is  its  best  index,  the 
general  condition  of  the  subjects,  it  was  found  that  of  the  sixty  children 
losing  weight,  25  per  cent,  showed  partial  hvperirritability;  of  the  twelve 
with  stationary  weight,  16  per  cent,  showed  partial  hvperirritability;  and 
of  the  twenty-seven  gaining  weight,  37  per  cent,  showed  partial  hyper- 
irritability. 

During  the  period  of  this  work  there  were  fifty-seven  infants  on  skim- 
milk  mixtures,  twenty-one  on  condensed  milk,  twenty-three  on  butter- 
milk, eighteen  on  Finkelstein's  "Eiweismilch,"  fourteen  on  whole  milk 
mixtures  and  twenty-four  were  on  the  breast.  As  it  has  been  shown  that 
tetany  occurred  more  frequently  in  artificially  than  in  breast-fed  chil- 
dren, comparisons  between  the  reactions  of  these  classes  were  made.  In 
the  breast-fed  the  average  of  kathodal  closure,  3.2  in  thirty-eight  tests; 
anodal  closure.  4  in  twenty-four  tests;  anodal  opening,  4  in  seven  tests; 
and  kathodal  opening,  2.4  in  one  test,  were  practically  the  same  as  those 
for  artificial  feeding,  which  were :  kathodal  closure,  2.8  in  172  tests ; 
anodal  closure,  3  in  123  tests;  anodal  opening,  4  in  sixty  tests;  and  kath- 
odal opening,  4  in  nine  tests.  These  averages  of  the  values  found  to 
obtain  in  the  individual  tests  are  given  to  show  something  of  their  indi- 
vidual variation.  Taking  the  number  of  breast  and  artificially  fed  chil- 
dren who  showed  distinct  hyperirritability,  it  appears  that  there  was  none 
of  the  ten  former,  but  24  per  cent,  of  the  108  of  the  latter  class.  It  must 
be  added,  however,  that  the  cases  were  not  exclusively  on  either  type  of 
nourishment  for  a  great  length  of  time  before  testing. 

Eeferring  again  to  the  nutritive  condition,  the  reactions  were  classi- 
fied as  to  good  and  poor  gastric  and  intestinal  digestion.  There  were 
thirty-eight  in  which  the  gastric  digestion  was  good,  fifty-eight  in  which 
it  was  poor.  Twenty-seven  children  had  satisfactory  intestinal  conditions 
and  in  seventy-seven  the  opposite  was  the  case. 

Again  leaving  the  questionable  average  figures  and  dividing  these 
classes  of  digestive  condition  into  those  showing  hyperirritability  and 
those  reacting  to  kathodal  closure  alone,  it  appears  that  of  thirty-eight 
instances  of  good  gastric  digestion  30  per  cent,  showed  hyperirritability; 
of  fifty-eight  instances  of  poor  gastric  digestion  30  per  cent,  showed 
h}-perirritability ;  of  twenty-seven  instances  of  good  intestinal  digestion 
33  per  cent,  showed  h;\'perirritability ;  of  seventy-seven  instances  of  poor 
intestinal  digestion  24  per  cent,  showed  hyperirritability. 

Reviewing  the  tabulations  concerning  size,  gain  or  loss  in  weight, 
digestive  condition  and  method  of  nourishment,  it  is  apparent  that  they 
throw  little  if  any  light  on  the  relation  of  these  conditions  to  electrical 
irritability.     The  strong  impression  was  gained,  however,  during  the 


HEUUEliT    li.     WUAJOX  403 

progress  of  the  work,  that  tlio  child's  irritability  varies  directly  with  the 
general  condition  of  nutritioiu  and  that  the  ])erl'ec(ly  developed,  well- 
nourished  subject  gives  response  much  less  readily  to  galvanism  tlian  if 
under-fed  and  of  low  body  weight. 

It  is  evident  that  from  this  compilation  nothing  can  be  stated  in 
respect  to  nutrition  and  electrical  irritability,  except  that  a  considerable 
series  of  tests  showed  no  influence  of  the  one  on  the  other. 

Table  3. — Showixg  tuk  Electrical  Reactions  Undek  Vauyixo  Conditions  of 

Digestion  and  Nutrition 

iN  umber 

Average  of  Tests 

With  good  gastric  digestion — 

Kathodal  Closure   2.8  88 

Anodal  Closure   5.3  go 

Auodal  Opening   3  39 

Kathodal    Opening    3.6  4 

With  poor  gastric  digestion — 

Kathodal    Closure     3  133 

Anodal    Closure    3.6  HI 

Anodal  Opening   4.3  53 

Kathodal  Opening   3.6  6 

With  good  intestinal  digestion — 

Kathodal    Closure    3  38 

Anodal   Closure    4.1  44 

Anodal  Opening   4.1  28 

Kathodal  Opening   4.2  1 

With  poor  intestinal  digestion — 

Kathodal   Closure    2.2  140 

Anodal    Closure    3.6  111 

Anodal  Opening   4.6  50 

Kathodal  Opening   3.6  4 

Table  4. — Showing  Average  of  Reactions  in  Table  3,  Grouping  Gastric  and 

Intestinal  Together  -^ 

N  umber 

Average  of  Tests 

With  good  gastric  and  intestinal  digestion — 

Kathodal  Closure 4.9  126 

Anodal    Closure    3.7  104 

Anodal  Opening   3.3  67 

Kathodal  Opening    3.0  5 

With  poor  gastric  and  intestinal  indigestion — 

Kathodal   Closure    2.6  273 

Anodal    Closure    3.6  222 

Anodal  Opening   4.4  103 

Kathodal    Opening    3.6  9 

SUMMARY 

1.  Tetany  is  seen  in  about  2  per  cent,  of  infants  under  1  year. 

2.  An  early  and  definite  diagnosis  depends  on  the  presence  of  marked 
electrical  hyperirritability. 

3.  Xormal  children  react  to  kathodal  closure  alone  at  less  than  0 
milliamperes. 

4.  Many  children  not  having  tetany  give  low  response  to  anodal  clo- 
sure and  in  fewer  cases  to  anodal  opening. 
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0.  This  partial  or  anodal  grade  of  irritability  may  depend  on  factors 
entirely  foreign  to  tetany  for  its  causation,  or  may  mark  the  early  stages 
of  the  disease. 

6.  Infants  of  less  than  1  month  respond  less  readily  to  galvanism 
than  do  older  children. 

7.  Kathodal  opening  contraction  may  be  absent  in  true  tetanoid  con- 
ditions. 

8.  The  degree  of  hyperirritability  may  vary  greatly  in  the  same  rase 
from  time  to  time. 

9.  No  constant  difference  was  found  in  the  reactions  obtained  on  left 
or  right  sides. 

lU.  Anesthesia  does  not  affect  electrical  irritability. 

11.  The  peroneal  group  is  best  adapted  for  the  test. 

12.  Three  points  in  the  technic  are  important: 

(a)  The  test  must  start  with  a  current  strength  able  to  produce  muscular 
response  and  must  be  carried  on  with  reducing  current  strength  to  the  point  at 
which  muscular  response  fails. 

(b)  As  the  skin  conductivity  is  constantly  increasing  care  must  be  taken 
to  avoid  undue  and  strong  stimulation  as  the  test  progresses. 

(c)  Kathodal  closure,  anodal  closure,  anodal  opening  and  kathodal  opening 
should  be  tried  in  the  order  of  ease  of  eliciting  and  the  amount  of  current 
strength  required;  that  is,  in  the  order  named. 

13.  The  highest  incidence  of  tetany  is  during  the  early  months  of  the 
year. 

THE  ELECTRICAL  REACTIOXS  IX  PARATHTEEOPRIVA  DOGS 

A  series  of  experiments  on  normal  dogs,  and  on  those  deprived  of 
part  or  all  of  their  parathyroid  tissue,  was  made  with  the  object  of  deter- 
mining : 

1.  The  electrical  irritability  of  the  normal  dog. 

2.  The  influence  on  this  irritability  of  the  rem.oval  of  one  or  more  of  the 
parathyroid  glands. 

3.  The  interval  elapsing  before  the  electrical  evidences  of  tetany  appeared. 

4.  The  amount  of  time  by  which  these  symptoms  antedated  the  physical  evi- 
dences of  the  disease. 

5.  Whether  the  remaining  glands  would  show  evidences  of  attempt  at  com- 
pensatory hypertrophy. 

The  galvanic  reactions  of  these  dogs,  taken  for  several  days  before 
operation  to  establish  the  normal  for  each  animal  before  testing  for 
abnormal  reactions,  followed  very  closely  the  normal  reactions  of  the 
children  tested  in  the  ward.  The  same  nerve  muscle-group  as  that  in  the 
case  of  the  child  was  used,  the  peroneal,  the  negative  electrode  being 
placed  on  the  abdomen.  No  difficulty  was  met  in  getting  accurate  read- 
ings so  long  as  the  skin  at  the  site  of  contact  of  the  electrodes  was  kept 
closely  shaven.  It  was  unnecessary  to  use  an  anesthetic  for  the  tests, 
and  in  the  few  cases  in  which  mild  anesthesia  was  used,  for  reasons  of 
comparison,  no  change  in  the  response  to  the  current  was  observed. 
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Following  the  method  used  by  McCallum,  and  in  the  belief  that  in 
the  short  time  that  these  animals  lived  after  operation  no  influence  due 
to  hypothyroidism  would  cloud  the  findings,  thyroid  and  parathyroid 
glands  were  removed  together.  On  account  of  the  length  of  time  neces- 
sary for  such  observations,  it  was  not  possible  to  include  in  this  paper 
the  ultimate  results  on  the  electrical  reactions  of  simple  partial  parathy- 
roidectomy.   This  will  ])e  made  the  subject  of  a  later  report. 

The  average  reaction  to  kathodal  closure  before  operation  was  from 
1  to  3  milliamperes;  for  anodal  closure,  3  to  4  milliamperes ;  for  anodal 
opening,  4  to  over  5  milliamperes;  for  kathodal  opening,  always  over  5 
milliamperes. 

In  one  of  the  animals  tested,  only  one  parathyroid  was  removed,  and 
in  five  cases,  two  parathyroids,  with  one  lobe  of  the  thyroid,  were  taken 
out.  The  intention  here  was  to  determine  the  effect  on  the  electrical 
irritability  of  the  nervous  system  of  a  lesion  in  a  part  of  the  parathyroid 
tissue.  The  animal  with  a  single  parathyroid  gland  removed  showed  only 
partial  electrical  irritability  for  236  hours  after  operation,  but  there  was 
immediate  hyperirritability  after  the  removal  of  the  remaining  three 
glands. 

Of  the  semi-parathyreopriva  dogs  all  five  showed  an  electrical  hyper- 
irritability toward  anodal  closure  and  anodal  opening.  Tlie  kathodal 
reactions  showed  change  in  only  two  instances  (Dogs  6  and  7).  In  two 
cases  kathodal  tetanus  was  elicited  after  the  first  operation,  although  it 
had  not  been  obtained  before  the  parathyroids  were  partially  removed. 
This  hyperexcitability  to  anodal  stimulation  appeared  in  from  one  to 
three  days  after  removal  of  the  two  glands,  and  corresponds  to  Escher- 
ich's  mild  "Anodische  grad." 

In  no  case  was  there  any  evidence  of  tetany  other  than  the  changed 
electrical  irritability.  Lesions  of  one  or  two  parathyroid  glands  may, 
then,  produce  moderate  increase  of  electrical  excitability  to  the  galvanic 
current,  but  do  not  at  once  result  in  general  tetany.  In  tw^o  instances 
(Dogs  6  and  7)  partial  thyreo-parathyroidectomy  was  followed  by  the 
complete  tetany  reaction.  These  animals  might  have  furnished  examples 
of  tetany  due  to  partial  removal  of  the  parathyroid  tissue  had  the  second 
operations  been  longer  deferred.  In  every  case  of  partial  removal  of  the 
glands  there  appeared,  in  varying  degree,  some  tendency  to  anodal  irrita- 
bility. Two  of  McCallum's  semi-parathyroidectomized  dogs  showed 
tetany  in  two  days  after  operation  on  the  glands  of  one  side. 

In  four  dogs  both  lobes  of  the  thyroid,  with  entire  capsule  and  all 
four  parathyroid  glands,  were  removed  at  one  operation.  Electrical 
hyperirritability  to  all  four  types  of  current  supervened  in  from  five  to 
forty-eight  hours  after  operation,  with  one  exception.  The  electrical 
tests  showed  tetany  from  a  few  hours  to  two  days  before  anv  other  svmp- 
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toms  of  the  condition  appeared.  One  of  these  four  dogs  showed  slight 
larvugospasm  on  the  sixth  day  following  operation,  but  up  to  the  four- 
teenth day  gave  no  typical  increased  response  to  electrical  stimulation. 
He  was  then  given  2.5  gr.  of  thyroid  extract  daily  to  counteract  any 
eifect  of  the  loss  of  the  thyroid  secretion,  and  did  for  four  days  respond 
to  currents  of  lesser  strength.  This,  however,  did  not  persist,  and  the 
animal  died  on  the  forty-sixth  day  after  operation  without  having  shown 
any  ill  effect  from  the  removal  of  all  his  parathyroid  tissue.  A  careful 
autopsy  failed  to  show  any  accessory  glands  in  the  neck,  the  thymus  or 
elsewhere,  or  to  furnish  any  additional  clue  as  to  the  cause  of  the  sudden 
death  of  the  animal. 

After  the  removal  of  all  four  glands,  nine  animals  gave  low  electrical 
reactions,  from  which  a  diagnosis  of  tetany  could  be  made  in  twenty- 
seven,  twenty-one,  twenty-two,  sixteen,  twenty-nine,  nineteen,  seventeen, 
nineteen,  nineteen,  hours  after  removal.  In  one  instance  (Dog  3)  kath- 
odal  closure,  anodal  closure,  anodal  opening,  dropped  to  0.4  milliaraperes 
in  twenty-six  hours  after  operation  and  the  animal  died  in  tetany,  but 
kathodal  opening  remained  over  5  milliamperes. 

Partial  thyreo-parathyroidectoray  was  done  on  six  dogs  and  tlie  oper- 
ation made  complete,  respectively,  in  four,  five,  twelve,  twelve,  thirteen 
and  thirteen  days  later. 

Measurements  of  the  lobes  of  the  thyroid  and  of  the  parathyroid 
glands  first  removed  were  compared  with  those  left  till  the  second  oper- 
ation. Search  was  also  made  in  sections  from  all  glands  for  mitosis  and 
evidences  of  glandular  over-activity.  In  each  case  there  was  evident 
hypertrophy  of  the  remaining  lobe  of  the  thyroid,  but  there  were  found 
no  evidences  of  attempt  at  similar  change  in  the  remaining  parathyroid 
glands. 

The  accompan3-ing  charts  indicate  that  the  electrical  reaction  of 
animals  subjected  to  parathyroid  injury  of  varying  degree  do  not  change 
pari  passu  with  the  lesion  produced,  although  Biedl  and  others  have 
found  that  the  general  picture  of  tetany  depends  for  its  intensity  on  the 
number  of  glands  removed.  It  was  found,  in  the  majority  of  cases,  that 
after  partial  operation  the  reactions  were  only  in  small  degree  changed 
till  the  remaining  glands  were  removed,  when  sudden  tetany  developed. 

As  it  has  been  observed  by  several  experimenters  that  parathyroidec- 
tomized  animals  often  do  not  show  symptoms  of  tetany  till  subjected  to 
some  metabolic  or  physical  strain,  electrical  tests  on  the  partially  para- 
tbyroidectomized  dogs  were  made  after  considerable  muscular  exertion. 
The  nervous  excitability  was  not  found  increased  by  such  exercise, 
although  tach}'pnea,  muscular  spasm,  and  larvugospasm  were  frequently 
induced  or  augmented.  The  response  to  galvanism  is,  then,  less  influ- 
enced by  intercurrent  conditions  than  other  tetany  symptoms. 
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Electrical  hyperirritability  resulting  on  removal  of  all  parathyroids 
appeared  in  nine  of  tlio  ten  dogs  tested,  sixteen,  si.x,  twenty-four,  and 
twenty  hours  and  oik'.  one,  two,  three,  and  four  and  one-half  days, 
respectively,  before  the  development  of  other  tetanoid  signs. 

The  average  time  of  onset,  after  complete  operation,  of  electrical 
hyperirritability,  was  thirty-three  hours.  The  average  for  the  same  in 
cases  in  which  the  o])eration  was  done  in  two  stages  was  twenty  hours. 
Inasmuch  as  in  the  short  time  allowed  to  elapse  between  operations  in 
this  series  of  experiments  tliore  seems  to  have  been  ])roduced  a  disposition 
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Chart  1,  Dog  1. — Electrical  reactions  after  complete  extirpation  of  glands, 
weight  of  dog  22  pound.s;  killed  forty-eight  hours  after  operation;  no  signs  of 
frank  tetany.     Electrical  hyperirritability  preceded  death  sixteen  hours. 

Chart  2,  Dog  2. — Weight  27.5  pounds;  died  in  tetany  thirty-one  hours  after 
operation.     Electrical  irritability  preceded  tetany  six  hours. 

to  immediate  response  to  further  injury,  it  is  possible  that  more  time 
would  have  allowed  the  development  of  tetany  reactions  after  only  partial 
extirpation  of  the  parathyroids. 

Symptoms  referable  to  the  hyperirritability  of  nerve  centers  were, 
then,  in  every  instance,  the  first  to  appear,  and  although  in  this  series  of 
tests  they  preceded  other  symptoms  by  an  apparently  short  time,  it  is 
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to  be  remembered  that  in  no  case  was  the  course  of  the  disease  produced 
longer  than  sixteen  days,  the  average  being  nine  days.  The  average  of 
the  times  occupied  in  the  development  of  electrical  hyperirritability  was 
one-ninth  of  the  times  lapsing  before  the  production  of  other  symptoms. 
The  galvanic  current  is,  then,  of  especial  value  in  the  early  diagnosis 
of  tetany. 

ANALYSIS  OF  PARATHYREOPEIVA  DOGS 
A.  COMPLETE  EXTIRPATION  OF  GLANDS 

Dog   1. — Female,  weight  22   pounds.     August   11,  reactions  were  obtained  at 
kathodal  closure,  1;  anodal  closure,  2;  anodal  opening,  3;  kathodal  opening,  over 
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Chart  3,  Dog  3. — In  the  above  chart  "o"  ^  no  general  tetany;  +  =  general 
tetany;  %  =  tests  made  as  dog  Avas  dying,  showing  further  reduced  reaction  to 
opening  contractions. 

5  milliamperes.  Under  ether  anesthesia  anodal  tetanus  was  obtained  at  anodal 
opening,  3  milliamperes;  the  other  reactions  being  unchanged. 

August  12,  closing  contractions  somewhat  lower,  opening  contractions  over 
5  milliamperes.     No  change  with  ether  anesthesia. 

August  15  and  16,  reactions  the  same.  The  average  for  this  animal's  galvanic 
response  was  kathodal  closure,  1;  anodal  closure,  2;  anodal  opening,  4;  kathodal 
opening  over  5  milliamperes. 

August  16,  both  lobes  of  thyroid  with  capsule  were,  removed  and  found  to 
include  four  parathyroid  glands  all  lying  on  surface  of  thyroid. 
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August  17,  twenty  hours  after  operation,  there  was  no  evident  tetany.  The 
reactions  were,  kathodal  closure,  2 ;  anodal  closure,  2 ;  anodal  opening,  4 ;  kathodal 
opening  over  5  milliamperes.  Twenty-seven  hours  after  operation  there  was 
further  evidence  of  electrical  hyperirritability,  reactions  being  obtained  at 
katliodal  closure,  1;  anodal  closure,  2;  anodal  opening,  1;  kathodal  opening,  1.1. 

August  18,  forty-three  hours  after  operation,  tliere  was  fine  tremor,  slight 
rigidity  and  tachypnea,  with  reactions  practically  the  same  as  those  of  the  pre- 
ceding day.  On  account  of  considerable  distress  the  dog  was  killed  two  days 
after  operation. 

Do"-  1  showed  electrical  hyperirritability  20  hours  after  operation  and  one 
day  before  tlicre  was  other  evidence  of  tetany. 

Dog  2. — Male,  weight  27  pounds.  The  average  of  the  reactions  taken  on  each 
of  the  four  days  before  operation  was,  kathodal  closure,  1;  anodal  closure,  2.4; 
anodal  opening,  3.6;   kathodal  opening  over  5  milliamperes. 


Da_y 

r-l.A. 

Bo^W  lobes  Terpoved 

Operation 
s  befOie    1  Hours   alter         ^     ^^                     ^_ 

^o  00  T>  i^,  rj  o  S>i- r~  cr>  OJ  tt  "J)  a>  ^ -c- oo  ^  r' "sS  AA  A 

3K.C. 

20 

10 

0.8 

O.fe 

0.4 

0.2 

A 

5.0 

4.0 

3  AC. 

20 

1.0 

08 

0  6 

0.4 

0.2 

A 

5.0 

4.0 

3A0 

2.0 

1.0 

08 

0.6 

04 

o.e 

A 

5K.0. 

— p 

i 

1 

A 

1 

/■ 

A 

^ 

'\ 

iv- 

^C 

f-\i 

f^ 

^^s 

N  i    / 

\ 

\ 

V 

\ 

/ 

j 

\ 

f 

j 

1 

\ 

1 

1 

\ 

1 

1 

\l 

i 

1 

|V 

1 

j 

1 

\H 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

' 

1 
t 

1 

i 

1 

1 

. 

{' 

1 

/•■'' 

1 

1 

1 

i 

^ 

\i 

1 

i  'i 

^^ 

i 

1 

(\ 

,^ 

■k^ 

'   ^ 

v  \ 

iV 

'\ 

j 

\ 

L/ 

1 

N  ' 

'  i 

' 

1 

1 

1 

j 

\ 

1 

^V 

1 

i 

i 

1 

1 

1 

1 

1 

: 

1 

j 

1 

I 

I 

1 

1 

! 

1    j 

i 

1 

■   ' 

^ 

-    1  1 

1 

1 

i 

\; 

i\    \ 

/N   F 

1 

1 

A 

» 

\/ 

\    r 

r  • 

■A 

i\ 

I 

1 

/\/ 

'\ 

y    '  1  ;\ 

xj 

i 

; 

,V, 

'  y 

\ 

/ 

1 

i 

- 

^'      ,-1 

bv 

i    !    ! 

1 

1 

1 

v 

j 

1 

\ 

1 

1 

1 

1 

j 

i 

1 

\ 
1 

1 

1 

J 

1 

1 

■ 

1 

—\~t- 

__L_ 

1 

— 1 — 

. 

' 

1  ; 

n  1 ! 

i 

; 

1 

1 

i 

i ' 

y: 

. 

Chart  4.  Dog  4. — In  the  above  chart  the  cross  (x)  indicates  that  2.5  gr. 
thyroid  extract  was  given  daily;  dog  weighed  6  pounds;  died  forty-six  days  after 
operation  suddenly,  having  had  no  signs  of  tetany  other  than  laryngospasm. 

August  18,  complete  thyreo-parathyroidectomy  was  done,  four  glands  being 
identified.  Five  hours  after  operation  the  reactions  were,  kathodal  closure,  3; 
anodal  closure,  2:  anodal  opening,  5;  kathodal  opening  over  5  milliamperes. 
Twenty-three  hours  after  operation  the  reactions  were,  kathodal  closure,  2; 
anodal  closure,  2;  anodal  opening,  2;  kathodal  opening,  over  5  milliamperes. 
Twenty-seven  hours  after  operation  muscular  twitchings  were  noticed  and  the 
animal  died  in  con\-ulsions  and  general   tetany  four  hours  later. 

This  dog  showed  an  unusually  prompt  onset  of  electrical  hyperirritability 
and  frank  tetany  with  death  in  severe  muscular  spasm  in  thirty-one  hours  after 
operation.  With  the  exception  of  kathodal  opening,  the  reactions  were  very  low, 
but  the  former  never  dropped  below  5  milliamperes,  although  the  physical  evi- 
dences of  tetany  were  severe. 
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Dog  3. — Six  observations  during  the  week  preceding  operation  showed  the 
normal  reactions  to  be,  kathodal  closure,  1.3;  anodal  closure,  2.4;  anodal  opening 
and  kathodal  opening  over  5  milliamperes. 

August  23,  both  lobes  of  thyroid  with  four  parathyroid  glands  were  removed. 

Auonst  24,  twenty-two  hours  later,  there  was  increased  excitability  to  closing, 
but  none  to  opening  tests.  Twenty-nine  hours  after  operation,  however,  all  tests 
responded  to  currents  of  less  than  1  milliampere,  excepting  kathodal  opening, 
which  remained  above  5  milliamperes. 

Autnist  25,  forty-six  hours  after  operation,  kathodal  opening  dropped  to  3 
milliamperes,    and    seventy    hours    after   operation,    all    reactions   were   below    1 
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Chart  5,  Dog  5. — Weight  32  pounds,  x  =  occurrence  of  tetany  ( kathodal )  ; 
first  evidence  of  frank  tetany  four  days  after  second  operation;  dog  killed  169 
hours  post  operatione. 


milliampere.  From  this  time  on  to  the  death  of  the  dog  the  reactions  remained 
about  the  same.  Tests  made  at  a  few  moments  previous  to  death  gave  still 
further  reduced  reaction  to  opening  contractions. 

Frank  tetany  appeared  forty  hovirs  after  operation  and  persisted  throughout. 
In  this  case  the  electrical  indications  of  tetany  preceded  only  by  a  few  hours  the 
physical  symptoms  of  the  disease. 

This  dog  evidenced  early  and  marked  response  to  parathyroid  lesion  by  elec- 
trical hyperirritability  and  only  five  hours  later  all  tetany  symptoms  were  pro- 
nounced. 
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Dog  4.— Female,  weight  (5  pounds.  Daily  observations  for  nix  days  preceding 
operation  gave  tliis  animal  a  normal  average  of  kathodal  closure,  1.2;  anodal 
closure,   3;   anodal  opening,  5;    kathodal  opening  over   5   milliamperes. 

August  24,  complete  thyreo-i)arathyroidectomy  was  performed  and  for  six 
days  no  change  was  noticed  other  than  slight  increased  responsiveness  to  kathodal 
closure  and  anodal  closure.  On  the  sixth  day  moderate  laryngospasm  developed 
and  this  persisted  as  the  only  symptom  of  tetany  till  death,  which  occurred  on  the 
forty-si.xth  day  after  operation.  Autop.sy  failed  to  show  the  existence  of  accessory 
parathyroids.  Fifteen  days  after  operation  2Vj  gr.  of  thyroid  extract  was  given 
daily  to  counteract  any  elTect  of  the  loss  of  the  thyroid  lobes.  This  liad  no 
effect  on  the  general  condition. 
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Chart  6,  Dog  6. — Weight  30  pounds.     Killed  in  tetany  forty-eight  hours  after 
second  operation.     Electrical  hyperirritability  preceded  tetany  forty-four  hours. 

This   animal   alone   failed   to   develop    electrical   hyperirritability   or   marked 
tetany  symptoms  after  suffering  loss  of  all  the  parathyroid  glands. 


B.    DOGS    IN    WHICH    PABATHYROIDECTOilY    WAS    DOXE    IX    TWO    STAGES 

Dog  5. — Male,  weight  32  pounds.  For  the  six  days  preceding  operation  the 
average  reactions  were  found  to  be,  kathodal  closure,  1:  anodal  closure,  3;  anodal 
opening  and  kathodal  opening  over  5  milliamperes;  i.  e.,  relatively  low  closing 
contractures. 

August  17,  the  right  lobe  of  the  thyroiil  with  capsule  was  removed,  two 
parathyroid  glands  being  identified.  Through  the  slipping  of  a  ligature  there  was 
severe    hemorrhage,    without,    however,    any    ill    effects   being   manifest,   then   or 
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later.  There  was  a  gradual  rise  in  electrical  excitability  for  kathodal  closure, 
anodal  closure,  and  anodal  opening  for  five  days.  At  the  end  of  this  time  the 
figures  being,  respectively,  0.4,  1,  and  2  milliamperes.  There  were  no  other 
signs  of  the  tetany  condition.  On  August  22,  the  remaining  lobe  of  thyroid, 
which  was  markedly  hypertrophied  and  contained  one  parathyroid,  was  removed. 
Again,  such   severe  hemorrhage  occurred  as  to  make  recovery   doubtful. 

T%venty-one  hours  after  the  second  operation  the  electrical  diagnosis  of  tetany 
was  definite,  with  kathodal  closure,  1.4;  anodal  closure,  1.1;  anodal  opening,  2.1; 
kathodal  opening,  2.1  milliamperes.  The  reaction  points  dropped  steadily  until 
August  29,  when  all  were  obtained  at  .2  milliamperes. 

No  physical  evidences  of  tetany  were  noted  till  August  26,  when  there  was 
some  tachypnea.  On  August  20,  the  dog  was  stupid,  emaciated  and  would  not 
eat,  but  had  no  definite  tetauy  symptoms.    He  was  chloroformed  at  this  time. 
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Chart    7,    Dog    7. — Died   in   tetany    ninety-six    hours    after    second   operation. 
*T"  =  kathodal  tetanus. 


For  four  days  preceding  the  second  operation  this  dog  was  evincing  an  increas- 
ing electrical  hyperirritability  which  continued  uninterruptedly  after  the  second 
operation.  Although  tlie  electrical  reactions  had  been  strong  for  tetany,  for 
nine  days  there  was  no  other  evidence  of  the  conduion,  until  August  26,  when 
mild  tachypnea  developed.  JlcCallum  has  shown  that  the  muscular  spasm,  con- 
\'ulsions,  etc.,  of  experimental  tetany  can  be  controlled  and  temporarily  relieved 
by  bleeding.  The  second  severe  hemorrhage  may  in  this  case  explain  the  absence 
of  frank  tetany.  If  this  supposition  be  granted,  it  is  of  interest  and  conse- 
quence to  note  that  the  loss  of  blood  exerted  no  influence  vn  the  course  or  the 
development  of  the   nervous  hyperexcitability. 
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Dog  6. — Female,  weight  30  pounds.  The  mean  reaction  before  operation  was 
found  to  be  kathodal  closure,  1.4;  anodal  closure,  2;  anodal  opening,  4;  katliodal 
opening  over  5  milliamperes.  On  August  18,  the  thyroid  and  parathyroids  of  the 
left  side  were  removed.  During  the "  following  four  days  there  was  distinct 
increase  of  the  electrical  hyperirritability,  the  reactions  being,  kathodal  closure, 
.4;  anodal  closure,  .(5;  anodal  ojjening,  1;  kathodal  opening,  5  milliamperes. 
This  increased  irritability  began  twenty-seven  hours  after  operation.  August  22, 
the  remaining  lobe  of  the  thyroid,  with  its  parathyroids,  was  removed  and,  at 
once,  all  reactions  dropped  to  .2  milliamperes.  No  other  signs  of  tetany  were 
present  till  two  daj'S  after  the  second  operation. 

This  dog  responded  markedly  in  her  nervous  excitability  to  the  removal  of 
part  of  her  parathyroid  tissue,  and  gave  low  reactions  for  four  days  before  niuscu- 
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Chart   8,   Dog   S. — Weight    16   pounds;    found   dead   September    12,   120   hours 
after  second  oi)eration,  never   liaving  shown   signs  of  apjiarent  tetany. 


lar  spasm  appeared.  Moderate  hypertrophy  of  the  remaining  thyroid  lobe  was 
noted,  but  no  change  was  apparent  in  the  parathyroids. 

Dog  7. — ]\Iale,  weight  11  pounds.  Si.x  tests  gave  for  this  animal  kathodal 
closure,  2;  anodal  closure,  2;  anodal  opening,  5;  kathodal  opening  over  5  milliam- 
peres as  the  average  normal. 

August  24,  the  left  lobe  of  the  thyroid  and  only  one  parathyroid  were  removed. 
During  the  ten  days  following  operation  there  was  constantly  increasing  irri- 
tability, most  marked  in  tlie  low  anodal  opening  contraction  and  kathodal  opening 
tetanus.     Xo  other  tetany  symptoms  wer«  noticed.     September  G  the  right  lobe 
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of  tlie  thyroid  with  remaining  parathyroids  was  removed.  All  reactions  fell  to 
1  milliampere  or  lower,  twenty-tliree  hours  after  the  second  operation.  Three 
days  later  muscular  spasm  was  severe  and  the  dog  died  in  tetany. 

Dog  8. — Female,  weight  16  pounds.  This  dog,  reacting  normally  for  six  days 
at  kathodal  closure,  2;  anodal  closure,  5;  anodal  opening  and  kathodal  opening, 
over  5  milliamperes,  was  deprived  of  left  lobe  of  thyroid  and  two  parathyroids 
on  August  24. 

No  electrical  hyperirritability  and  no  signs  of  tetany  were  noted  up  to  Septem- 
ber 6,  when  the  remaining  glands  were  removed.  Nineteen  hours  later  the  reac- 
tions were,  kathodal  closure,  .4 :  anodal  closure,  1 ;  anodal  opening,  2 ;  kathodal 
opening,  3  milliamperes.  This  hyperexcitability  steadily  increased  till  death 
occurred  suddenly  five  days  after  operation,  tliere  liaving  been  up  to  this  time 
no  other  evidences  of  tetany. 


.Operation  left  lobe,  .OperatfOn  right  lobe, 
Days   before  i  mouts  a(ter         T 

^.A.     to  ■«j-<n(M^  (^1  <->og>;::.;t.^p^<M<M>--cvi'<- 

'2 K.c:  I  I  '  I  '  I  '  i-i  ■  I  •  I  1  '  I  '  k 


Chart  9,  Dog  9.— Weight  21  pounds 
tion ;  frank  tetany  appeared  forty  hour 
front   legs;    dog  killed  forty-six  hours 


.     One  parathyroid  removed  at  first  opera- 
s  after  second  operation,  with  paralysis  of 
after   second  operation. 


There  was  in  this  case  also  hypertropliy  of  the  second  lobe  of  the  thyroid,  but 
none  apparent  in  the  parathyroids. 

Dog  9. — Male,  weight  21  pounds.  The  reactions  of  this  dog  before  operation 
were,  kathodal  closure,  1 ;  anodal  closure,  3  -,  anodal  opening,  4 ;  kathodal  opening 
over  5  milliamperes.  After  removal  of  left  lobe  of  thyroid,  in  which  only  one 
parathyroid  was  found,  there  was  no  increase  in  sensitiveness  to  galvanism  or 
muscular  spasm  for  nine  days,  at  the  end  of  which  time  the  right  thyroid  lobe, 
with  two  parathyroids,  was  excised.     Nineteen  hours  later  the  reactions  were, 
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katliodal  closure,  .8;  aiKidal  closure,  1;  aiiodal  opening,  1;  katliodal  opening,  2 
niillianiperes.  Forty  hours  after  operation  there  was  partial  paralysis  of  the 
front  legs,  with   electrical  reaction,  all   below   .2  niilliaini)eres. 

Here,  again,  injury  to  a  portion  of  the  parathyroid  glands  caused  none  of 
the  phenomena  of  tetany,  but  apparently  prepared  the  way  for  a  very  rapid 
and  severe  reaction  on  the  ablation  of  the  remaining  glands. 

Dog  10. — Female,  weight  IS  pounds.  This  dog's  reactions  before  operation 
were;  kathodal  closure,  1;  anodal  closure,  3;  anodal  opening,  5;  katliodal  open- 
ing, over  5  niillianiperes.  After  removal  of  the  left  half  of  the  thyroid  and  para- 
thyroid tissue,  the  reactions  of  kathodal  closure,  anodal  closure,  and  anodal 
opening  were  somewhat  irregular,  with  kathodal  opening  unaffected,  until  the 
extirpation  of  the  remaining  glands,  nine  days  later.  Nineteen  hours  after 
second  operation  there  was  marked  hyperirritability,  and  a  day  and  a  half  later 
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Chart   10,  Dog  10. — Weight  18  pounds:   frank  tetany  came  on  seventy  hours 
(killed)    after  second  operation. 


electrical   reactions   were  obtained   below   .8   milliamperes.  and  there  was   severe 
general  tetany. 

SDMM.\RY 

1.  The  reactions  in  normal  dogs  are  similar  to  those  of  normal  chil- 
dren. 

2.  The  peroneal  nerve  muscle-group  is  best  suited  to  the  test. 

3.  Mild  anesthesia  does  not  increase  tlie  delicacy  of  the  test. 

4.  Both  sides  of  the  bod}'  react  alike. 
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5.  In  normal  dogs  kathodal  closure  averages  at  from  1  to  3  milli- 
amperes;  anodal  closure  from  3  to  4;  anodal  opening  from  5  to  over  5, 
and  kathodal  opening  is  always  over  5  milliamperes. 

6.  The  complete  extirpation  of  the  parathyroid  glands  produces 
prompt  hyperirritability. 

7.  Partial  extirpation  of  the  paratliyroid  glands  produces  either 
anodal  irritability  or  only  inconstant  change. 

8.  Complete  extirpation,  following  partial  removal  of  the  glands, 
results  in  more  immediate  hyperirritability  than  when  all  glands  are 
removed  at  once. 

9.  Increased  irritability  follows  the  complete  parathyroid  extii'pation 
in  an  average  of  thirty-tliree  hours. 

10.  Electrical  hyperirritability  follows  the  second  of  the  two-stage 
operation  in  an  average  of  twenty  hours. 

11.  Electrical  change  always  precedes  the  other  symptoms  of  tetany 
by  considerable  time. 

159  East  Seventh  Street. 


TWO    CASES    OF    INFLUENZAL    MENINGITLS  —  PATIENTS 
TEEATED  WITH  HEXAMETHYLENAMIN 

WALTER  V.   BREM,  M.D.,   and   A.   H.   ZEILER.   M.D. 

CRISTOBAL,    CAN  A  I.    ZONK 

In  a  former  communication^  one  of  us  reported  a  case  of  meningo- 
coccus meningitis  treated  with  hexamethylenamin.  This  treatment  was 
suggested  b}'  the  work  of  Crowe,-  who  showed  that  the  drug  appeared  in 
considerable  quantity  in  the  cerebrospinal  fluid  shortly  after  adminis- 
tration. In  the  case  reported  there  appeared  to  be  some  benefit  derived 
from  the  treatment,  and  hexamethylenamin  could  be  readily  demon- 
strated by  Hehner's  test  in  the  fluid  from  lumbar  puncture,  even  when 
diluted  forty  times.  The  patient  lived  twenty-six  days,  although  the 
attack  was  very  acute.  This  experience  led  us  to  use  hexamethylenamin 
in  the  treatment  of  two  subsequent  cases  of  influenzal  meningitis.  The 
quantities  used  were  relatively  much  larger  than  in  the  case  of  meningo- 
coccus meningitis,  for  we  were  influenced  by  the  work  of  Frothingham,^ 
who  showed  by  experiments  on  animals  that  larger  quantities  could  prob- 
ably be  used  with  safety. 

REPORT   OF  CASES 

Case  1  (Chart  1). — H.  B.,  Xo.  22.123,  negro  child,  IS  months  old,  born  in 
Jamaica,  in  Panama  12  months,  admitted  to  Colon  Hospital  Feb.  3,  1910. 

History. — Patient  had  been  a  healthy  child  previously;  for  about  two  weeks 
had  had  a  "cold"  and  some  fever;  had  one  convulsion  on  the  day  of  admission. 

Examination. — Well  nourished  negro  child,  large  head  with  prominent  fore- 
head and  prominent  parietal  bosses;  no  other  signs  of  rickets;  the  fontanelles  were 
closed.  The  pupils  seemed  equal  and  there  was  no  strabismus.  A  few  scattered 
rales  were  heard  in  the  lungs.  The  heart,  abdomen,  liver  and  spleen  seemed 
normal.  The  left  leg  and  arm  appeared  to  be  paralyzed.  There  was  no  opisthoto- 
nos, no  stiffness  of  the  neck,  the  patellar  reflex  was  normal,  no  ankle  clonus, 
Kernig's  sign  was  absent,  and  Babinski's  sign  variable.  Stained  blood  films  were 
negative  for  malarial  parasites.     The  urine  contained  a  trace  of  albumin. 

Summary  of  Course  of  Illness. — Chart  1  shows  the  temperature  curve,  the 
pulse  and  respiratory  rates,  and  the  administration  of  hexamethylenamin,  which 
did  not  appear  to  affect  the  course  of  the  disease.  Convulsions  were  numerous 
during  the  illness;  they  ceased  for  three  days  after  the  first  lumbar  puncture  and 
then  recurred.  During  the  convulsions  the  apparently  paralyzed  left  leg  and 
arm  were  moved  most  violently.  Towards  the  end  the  patient  was  in  a  state  of 
tonic  muscular  riaiditv,  the  feet  were  drawn  downward  and  could  not  be  flexed. 


*Read    at   a    meeting   of   the   Medical    Society   of   the    Isthmian    Canal    Zone, 
April,   1911. 

1.  Brem:  New  York  Med.  Jour.,  1010.  xcii.  SIO. 

2.  Crowe:   Bull.  Johns  Hopkins  Hosp..   lOOS.  xix,   109. 

3.  Frothingham:    Arch.  Int.  Med.,   1909.  iv,  510. 
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the  arms,  hands  and  fingers  were  rigidly  flexed,  and  the  thumbs  enclosed  by  the 
fingers.  Coma  persisted  from  the  first.  Retraction  of  the  head  and  opisthotonos 
did  not  occur,  though  at  times  there  seemed  to  be  slight  stiffness  of  the  neck. 
The    patellar    reflex    became    exaggerated.      Kernig's    sign    developed    late,    but 
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Chart  1. — Showing  conditions  in  Case  1    (No.  22,123),  a  negro  child  aged  18 
months,  admitted  to  Colon  Hospital  Feb.  3,  1910. 

Babinski's  sign  appeared  early  and  was  constant.  There  appeared  at  difl"erent 
times  conjugate  deviation  of  the  ej-es  to  the  left,  incoordination  of  the  eyeballs,  and 
external  strabismus  of  the  left  (  ?)  eye.  Herpes  labialis  appeared  early.  A  cough 
developed  and   rales  in  the   lungs  became  numerous,   but   no   consolidation   was 
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niiulo  out.  'Jlic  patient  bccaiiu'  markedly  emaciated  and  died  on  tiie  nintii  day 
after  admission. 

Diagnosis. — Tiie  diagnosis  at  first  lay  between  acute  anterior  poliomyelitis  and 
cerebrospinal  meningitis,  and  the  differentiation  was  made  only  by  lumbar 
puncture. 

Leukocyte  counts:  February  5,  20,000;  February  (i,  10  a.  in.,  24,000;  February 
6,  5  p.  m.,  19,800;  February  7,  10  a.  m.,  20,000. 

Lumbar  punctures:  February  5,  5  p.  m.,  30  c.c.  of  moderately  turbid  wliitish 
fluid  under  increased  pressure;  cells  3.700  per  c.mm.,  nearly  all  polymorplioiuiclear 
leukocytes  with  bizarre  and  fragmented  nuclei.  Smears  from  centrifugalized 
specimen  negative  for  tubercle  bacilli.  In  a  smear  stained  by  Gram's  method  and 
counterstained  Avith  Bismarck  brown,  a  number  of  cells  were  found  which  con- 
tained one  each  of  what  appeared  to  be  Gram-negative  diplococci  like  meningococci. 
No  extracellular  organisms  were  found  and  it  could  not  be  determined  whether 
the  meningococeus-like  bodies  were  organisms  or  fragments  of  nuclei.  The  fluid 
soon  showed  a  lllmy  white  coagulum  with  whicii  blood-serum  was  inoculated.  No 
growth  appeared. 

February  G,  10  a.  m.,  lumbar  puncture  again  showed  turbid  white  fluid  under 
high  pressure;  about  50  c.c.  was  obtained.  Cells  numbered  3. .500  per  c.mm.  A 
filmy  white  coagulum  formed  quickly  and  was  used  to  inoculate  blood-serum  and 
for  smears.  Again  no  growth  appeared  on  the  blood-serum.  The  smears  showed 
numerous  polymorphonuclear  leukocytes  with  bizarre  and  fragmented  nuclei. 
One  body  that  looked  extremely  like  an  intracellular  meningococcus  was  found. 
A  smear  stained  for  tubercle  bacilli  was  negative.  At  the  time  of  the  puncture, 
30  c.c.  of  Flexner's  antimeningitis  serum  was  introduced  easily  without  anesthesia. 

February  7.  A  further  and  more  exhaustive  search  of  smears  made  from  the 
spinal  fluid  obtained  February  5  was  negative  at  first  for  definite  organisms. 
Again,  a  number  of  cells  were  seen  which  contained  what  appeared  to  be  single 
pairs  of  Gram-negative  diplococci,  but  the  possibility  that  they  were  fragmented 
portions  of  nuclei  could  not  be  excluded.  One  cell  with  two  pairs  of  the  bodies 
was  found.  Finally  a  small  group  of  extracellular  Gram-negative  bodies  like 
very  small  bacilli  was  noticed,  and  on  further  examination  it  was  found  that 
these  were  bacilli  and  that  others  were  fairly  numerous  in  smears  from  the  fluids 
of  the  punctures  of  both  February  5  and  February  6.  They  were  very  small  and 
were  but  faintly  stained  by  the  Bismarck  brown  counterstain  and  by  the  methylene 
blue  stains.  They  had  been  overlooked  in  the  search  for  the  common  and  more 
apparent  organisms  of  meningitis,  meningococci,  pneumococci,  and  pyogenic  cocci. 
Cultures  on  blood-agar  were  made  immediately  from  the  fluid  of  February  5.  and 
minute,  discrete,  "dew-drop"  colonies  topical  of  B.  influenza  appeared. 

3  p.  m.  Lumbar  puncture  yielded  12  or  15  c.c.  turbid  white  fluid  not  under 
increased  pressure;  3,980  cells  per  c.mm.,  nearly  all  polymorphonuclears  with 
bizarre  nuclei.  Smears  showed  fairly  numerous  extracellular  and  a  few  intracel- 
lular Gram-negative  small  bacilli.  They  were  frequently  attached  to  the  periphery 
of  the  leukocytes.  Cultures  were  made  on  agar-agar  and  blood-agar.  No  growth 
appeared  on  the  agar-agar,  but  on  blood-agar  the  typical  colonies  of  B.  influenza 
developed  in  pure  culture.  Treatment  with  hexamethylenamin  was  begun  (see 
Chart  1),  5  gr.  by  intramuscular  injection  and  5  gr.  per  rectum  every  four  hours. 

February  8,  7.30  p.  m.  An  attempt  to  obtain  fluid  by  lumbar  pimcture  failed, 
only  a  few  drops  escaping  from  the  needle. 

February  9.  Five  c.c.  turbid  fluid,  same  character  as  before.  Hehner's  test  for 
hexamethylenamin  positive. 

February  11.  Needle  inserted  several  times,  but  only  a  few  drops  of  .spinal 
fluid  could  be  obtained.  A  few  drops  of  fluid  escaped  from  the  hole  left  by  the 
needle  when  it  was  withdrawn.     This  fluid  appeared  to  be  purulent. 

Autopsy. — The  autopsy  was  made  fourteen  hours  after  death.  The  entire  sur- 
face of  the  brain  and  cord  was  covered  uniformly  by  an  extraordinary  massive, 
greenish,  fibrino-purulent  exudate  that  stripped  off  in  a  solid  layer.     The  surface 
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of  the  brain  beneath  was  injected  and  pinkish  in  color  with  visible  engorged  capil- 
laries. The  lateral  ventricles  were  distended  by  a  large  quantity  of  turbid  fluid. 
The  brain  tissue  was  soft,  almost  gelatinous.  There  were  some  epicardial  hemor- 
rhages, a  fibriuo-purulent  exudate  in  the  right  pleura,  and  areas  of  bronchopneu- 
monia in  both  lungs,  amounting  almost  to  a  lobar  pneumonia  of  both  lower  lobes. 
The  spleen  was  not  enlarged;  the  liver  seemed  normal;  the  kidneys  were  normal 
in  size,  pale,  capsule  stripped  easily,  cortex  and  pyramid^  normal.  There  was 
acute  peribronchial  lymphadenitis.  Cultures  from  the  meninges  showed  minute 
"dew-drop"  colonies  on  blood-agar.     B.  influenza  was  in  pure  culture. 

Bacteriologic  Studies. — Cultures  on  blood-agar  from  the  spinal  fluid  obtained 
February  5  and  7  and  from  the  meninges  at  autopsy  showed  pure  growths  of 
minute,  discrete,  "dew-drop"  colonies  of  a  small,  non-motile.  Gram-negative 
bacillus.  Xo  growth  appeared  on  agar-agar,  blood-serum  or  in  bouillon.  A  slight 
growth  developed  in  bouillon  to  which  blood  had  been  added.  The  bacilli  fre- 
quently grew  in  long  threads,  and  many  showed  typical  "safety-pin"  forms.  It 
was  found  that  they  stained  well  when  undiluted  carbol  fuchsia  was  steamed  a 
few  seconds  on  the  smear,  and  the  stain  washed  rapidly  with  very  dilute  acetic 
acid.  The  cultures  died  out  quickly  when  not  transplanted  at  short  intervals 
every  two  or  three  days.  A  guinea-pig  remained  well  after  being  inoculated 
intraperitoneally  with  about  1,000  million  bacilli  suspended  in  normal  salt  solu- 
tion. These  bacilli  had  grown  for  twenty-four  hours  on  human  blood-agar.  The 
growths  were  never  vigorous. 

Case  2  (Chart  2). — F.  T.,  Xo.  26,970,  negro  child,  23  months  old,  male,  born 
in  Colon,  admitted  to  Colon  Hospital  Aug.  27,  1910. 

Eistory. — The  patient  had  been  ill  for  six  days.  The  onset  was  with  a  "cold," 
but  no  cough.     There  was  some  fever  and  a  chill  two  days  after  onset. 

Examination. — On  admission  there  were  no  definite  meningeal  signs.  The 
patient  was  a  well  nourished,  healthy  looking  child.  He  moved  his  limbs  well. 
The  heart  and  lungs  were  normal;  the  spleen  was  palpable  (?)  ;  the  blood  was 
negative  for  malarial  parasites,  and  the  stool  was  negative  for  ova  and  parasites. 

September  1.  Until  this  time  nothing  definite  pointing  to  a  diagnosis  had 
developed.  Quinin  and  euquinin  had  been  given  without  effect.  The  possibility 
of  typhoid  was  considered.  On  September  1  there  was  some  stiffness  of  the  neck, 
the  leukocytes  were  17,000  per  c.mm.,  and  a  differential  count  showed  polynuclear 
neutrophils  84.6  per  cent.,  small  mononuclears  10.3  per  cent.,  large  mononuclears 
.5  per  cent.  Although  there  were  no  abnormalities  of  the  eyes  and  Kernig's  and 
Babinski's  signs  were  negative,  a  lumbar  puncture  was  made  and  about  5  c.c.  of 
turbid  white  fluid  was  obtained.  The  cells  were  nearly  all  polymorphonuclear 
cells  with  bizarre  nuclei.  Xo  diploeocci  were  found,  but  there  were  a  few  small 
Gram-negative  bacilli  like  influenza  bacilli.  The  cultures  on  blood-serum  and 
blood-agar  showed  no  growth.  Hexamethylenamiri  was  ordered  to  be  given  intra- 
muscularly in  5  gr.  doses  every  four  hours. 

September  2.  The  head  was  retracted  and  there  was  some  arching  of  the 
back,  no  strabismus,  heart  and  hmgs  negative.  Kernig's  and  Babinski's  signs  not 
present,  no  clonus,  patellar  reflex  increased.  Lumbar  puncture:  about  3  c.c.  of 
turbid  fluid  obtained;  cells  nearly  all  polymorphonuclears;  small  Gram-negative 
bacilli  were  more  numerous  than  on  the  day  before;  they  were  both  intracellular 
and  extracellular.  Cultures  on  blood-agar  showed  "dew-drop"  colonies  in  tAventy- 
four  hours;  negative  on  blood-serum.  The  phenylhydrazin  hydrochlorid  test* 
for  hexamythelenamin  was  positive  when  one  part  of  fluid  was  diluted  with  four 
parts  of  water.  Positive  tests  with  the  spinal  fluid  developed  slowly,  but  could 
be  hastened  by  acidifying  and  heating  beforehand.  This  indicated  that  hexa- 
raethylenamin  was  present  as  such  and  not  as  formaldehyd  in  the  spinal  fluid. 

September  3.  Marked  retraction  of  the  head  and  arching  of  the  back;  pupils 
equal,  no  strabismus;  no  ankle  clonus,  no  Babinski's  sign;  there  was  a  suggestion 
of  Kernig's  sign;  heart  and  lungs  negative;  spleen  not  palpable.  Lumbar  punc- 
ture:  About  20  c.c.  of  turbid  fluid  was  obtained;   the  cells  were  numerous  and 
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nearly  all  polymorphonuclears;  there  were  numerous  small  Gram-negative  intra- 
cellular and  extracellular  bacilli.  The  phenylhydrazin  hydrochlorid  test*  for 
haxamethylenamin  was  positive  in  a  1  to  20  dilution  of  the  fluid.  Cultures  on 
blood-agar  showed  "dew-drop"  colonies  of  small  Gram-negative  bacilli  in  twenty- 
four  hours. 

September  4.  Eales  were  present  throughout  the  lungs;  there  seemed  to  be 
impaired  resonance  at  the  angle  of  the  left  scapula  where  the  breath  sounds  were 
harsh.  There  was  marked  retraction  of  the  head,  which  was  drawn  to  the  left 
side;  arching  of  the  back;  Kernig's  sign  present;  no  Babinski's  sign;  no  ankle 
clonus;  pupils  equal;  no  strabismus.  Lumbar  puncture:  3  c.c.  turbid  fluid 
obtained;  numerous  small  Gram-negative  bacilli  present;  test  for  hexamethylen- 
amin  positive  in  1  to  20  dilution;  cultures  on  blood-agar  showed  "dew-drop" 
colonies  in  twenty-four  hours. 

September  5.  The  patient  had  been  comatose  for  several  days,  had  vomited; 
emaciation  had  become  marked.  Rales  were  present  throughout  both  lungs  pos- 
teriorly. Tlie  head  was  retracted  and  back  arched;  Kernig's  sign  was  marked; 
there  was  no  Babinski's  sign  and  no  ankle  clonus.  Lumbar  puncture  at  3:30 
p.  m.:  About  12  c.c.  of  turbid  fluid  obtained;  numerous  polymorphonuclear  cells 
and  Gram-negative  bacilli;  test  for  hexamethylenamin  positive  in  1  to  20  dilution; 
cultures  showed  "dew-drop"  colonies  on  blood-agar  in  twenty-four  hours.  An 
attempt  was  made  to  fix  the  needle  in  the  spinal  canal  and  thus  secure  continuous 
drainage.  Sterile  dressings  were  placed  about  the  needle  and  it  was  fixed  with 
a  split  rubber  tube,  the  tails  being  spread  out  over  the  skin  and  fastened  down 
with  adhesive  plaster.  Drainage  seemed  to  be  good  at  first  and  the  dressings 
became  wet  through.     The  temperature  fell  just  after  lumbar  puncture  to  99.5  F. 

September  6.  The  temperature  remained  normal  all  day.  Retraction  of  the 
head  and  Kernig's  sign  persisted;  there  w^as  marked  priapism,  probably  due  to 
hexamethylenamin;  numerous  rales  were  present  throughout  both  lungs  poste- 
riorly. The  urine  was  collected  by  absorbing  it  with  cotton  and  squeezing  it  out; 
about  6  c.c.  obtained.  It  was  highly  colored  and  contained  a  heavy  trace  of 
albumin.  The  guaiac  and  turpentine  test  for  blood  was  positive,  and  a  positive 
test  for  hexamethylenamin  was  obtained  in  a  1  to  75  dilution.  During  the  after- 
noon the  dressings  over  the  needle  left  in  the  spinal  canal  were  removed,  and  it 
was  found  that  the  needle  had  worked  out  and  only  the  point  was  beneath  the 
skin;  drainage,  of  course,  had  ceased.  An  attempt  to  withdraw  more  fluid  by 
lumbar  puncture  failed. 

September  7.  The  temperature  rose  again  during  the  night  and  remained 
high;  the  patient  died  at  midnight. 

Autopsy. — There  was  a  thick  greenish-yellow  purulent  exudate  over  the  cord 
and  base  of  the  brain,  extending  upward  in  the  sulci.  The  cortex,  however,  was 
not  covered.  The  lateral  ventricles  were  distended  with  turbid  fluid.  There  was 
a  fibrino-purulent  exudate  outside  of  the  dura  and  extending  into  the  lumbar 
tissues  through  which  the  needle  passed  when  it  was  inserted  for  fixation.  The 
middle  ear  on  each  side  showed  a  thickened  moist  membrane.  There  was  a  small 
area   of   bronchopneumonia   in   the   left   lower   lobe.      Examination   of   the   areas 


4.  The  test  is  made  as  follows:  To  2  or  3  c.c.  of  the  fluid  to  be  tested  add 
one  drop  of  3  per  cent,  ferric  chlorid  and  then  a  pinch  of  phenylhydrazin  hydro- 
chlorid. Place  the  test-tube  in  crushed  ice  and  add  about  1  c.c.  of  pure  sulphuric 
acid.  A  delicate  pink  to  a  deep  red  color  indicates  a  positive  reaction.  The  color 
is  brought  out  better  by  adding  a  drop  or  two  of  milk  to  the  fluid  before  testing. 
We  were  able  to  obtain  positive  tests  with  a  1  to  1,000,000  dilution  of  formaldehyd 
and  with  a  1  to  75,000  dilution  of  hexamethylenamin.  The  reaction  develops  much 
more  slowly  with  hexamethylenamin  than  with  formaldehyd,  but  it  can  be  hastened 
with  the  former  by  acidifying  and  just  bringing  it  to  the  boiling  point  before 
making  the  test.  This  procedure  rapidly  decomposes  the  hexamethylenamin  and 
liberates  formaldehyd. 
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where  hexaniethylenaniin  was  given  intramuscularly  showed  no  induration, 
hemorrhage  or  necrosis.  Smears  made  from  the  cerebral  meninges,  the  cord, 
tlie  middle  ears,  and  from  the  exudate  in  the  lumbar  region  about  the  track  of 
the  needle  all  showed  pus-cells  and  numerous  small  bacilli.  Cultures  from  the 
cortical  meninges  and  heart's-blood  on  blood-agar  remained  sterile.  Cultures 
from  the  small  area  of  bronchopneumonia  siiowed  several  dillereiit  types  of 
colonies,  among  which  were  "dew-drop"  colonies  of  small  Gram-negative  bacilli. 

Bacteriolofiic  Cultures. — Cultures  made  on  blood-agar  from  the  spinal  lluid 
obtained  September  1  and  from  the  cerebral  meninges  and  heart's-blood  at  autopsy 
were  sterile.  Cultures  made  on  blood-agar  from  the  spinal  Ihiid  obtained  Sep- 
tember 2,  3,  4,  and  5  showed  pure  growths  of  small,  discrete,  "dew-drop"  colonies, 
made  up  of  small  Gram-negative  bacilli.  Some  of  these  grew  in  threads,  and 
many  gave  tiie  "safety-pin"  appearance.  These  organisms  failed  to  grow  on 
plain  agar  and  blood-serum,  and  the  cultures  died  out  in  tliree  days.  Cultures 
made  on  blood-agar  at  autopsy  from  an  area  of  broncliopneumonia  showed  typical 
small  "dew-drop"  colonies  of  small  Gram-positive  bacilli,  associated  with  colonies 
of  other  organisms,  among  which  were  Gram-negative,  lanceolate  diplococci, 
probably  pneumococci. 

DISCUSSION"  OF  CASES 

Case  1  illustrates  the  ease  with  which  B.  influenza  ma}'  be  overlooked 
if  one  is  not  searching  with  it  particularly  in  mind.  The  cases  of  influ- 
enzal meningitis  have  been  so  rare,  or  have  been  considered  so  rare,  here- 
tofore, that  one's  mind  has  not  been  alert  to  the  possibilit}'  of  a  given 
case  of  meningitis  being  influenzal.  Reports  of  cases  have  been  so  numer- 
ous within  the  past  few  years,  however,  that  one  is  less  likely  now  to 
overlook  the  organism.  Case  1  is  interesting  also  because  in  the  begin- 
ning it  simulated  acute  anterior  poliomyelitis,  and  the  difi;'erentiation 
was  made  only  by  lumbar  puncture.  The  absence  of  retraction  of  the 
head,  or  even  of  marked  stiffness  of  the  neck,  was  unusual.  Kernig's 
sign  developed  only  one  day  before  death,  while  Babinski's  sign  was 
present  from  the  first.  The  exudate  covering  the  entire  brain  and  cord 
was  the  most  massive  that  we  have  seen  in  any  meningitis.  Hexamethyl- 
enamin  was  given  in  heroic  doses  and  was  demonstrated  in  the  spinal 
fluid  by  Hehner's  test,  but  it  appeared  to  have  no  effect  on  the  course  of 
the  disease.    However,  its  administration  was  begun  rather  late. 

In  Case  2,  s3-mptoms  pointing  toward  meningitis  did  not  appear  until 
the  sixth  day.  Hexamethylenamin  was  given  in  large  doses  by  intra- 
muscular injection,  and  was  demonstrated  in  the  spinal  fluid  diluted 
twenty  times  when  the  phenylhydrazin  hydrochlorid  test  was  used.  Esti- 
mated by  colorimetric  methods,  it  was  present  in  the  spinal  fluid  in  1  to 
3.750  solution,  and  in  1  to  1,000  solution  in  the  urine.  In  the  urine, 
however,  it  was  probably  partly  decomposed  and  some  formaldehyd  was 
probably  present.  Priapism  developed,  possibly  from  drug  irritation, 
and  hemoglobin  in  the  urine  was  demonstrated  by  the  guaiac  and  turpen- 
tine test.  This  hemoglobin  was  probably  due  to  hexamethylenamin 
hematuria.  The  sites  of  injection  of  hexamethylenamin  showed  no  indu- 
ration, hemorrhage,  or  necrosis,  when  examined  at  autopsy.     (A  1  to  10 
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solution  in  normal  salt  was  used  for  intramuscular  injection.)  Hexa- 
methylenamin  appeared  to  be  without  effect  on  the  course  of  the  disease 
until  permanent  drainage  was  begun,  .when  the  temperature  fell  to 
normal  and  remained  normal  for  about  twenty-four  hours,  when  the 
drainage  needle  worked  out  and  drainage  ceased.  We  feel  that  the  meas- 
ure was  used  too  late  in  this  case  to  have  saved  the  patient  in  any  event, 
for  the  patient  had  become  markedly  emaciated  and  was  almost  moribund 
when  drainage  was  begun.  The  effect  on  the  temperature,  however^  leads 
us  to  believe  that  the  combination  of  permanent  drainage  and  hexameth- 
vlenarain  may  be  of  benefit  in  meningeal  infections  for  which  we  have  no 
serum.  In  a  subsequent  case  of  pneumococcus  meningitis,  Dr.  Lloyd 
Xoland  kindly  performed  lumbar  laminectomy  for  us,  and  we  treated 
the  patient  with  large  doses  of  hexamethylenamin  by  intramuscular 
injection.  The  patient  died  within  twenty-four  hours  and  at  autopsy  it 
was  discovered  that  the  condition  was  complicated  by  pneumococcus  endo- 
carditis, which  we  had  not  diagnosticated  during  life.  There  was  a  large 
vegetation  on  the  aortic  valve  and  one  of  the  cusps  was  almost  perforated. 
The  case  was  not,  therefore,  of  experimental  value. 

Eecently  EosenthaP  has  described  a  special  cannula  for  establishing 
permanent  drainage  of  the  spinal  canal.  He  refers  to  Gorse,  who  main- 
tained lumbar  drainage  for  thirteen  days  in  a  case  of  suppurative  menin- 
gitis, and  whose  patient  recovered.  Eosenthal  has  used  permanent  drain- 
age in  tuberculous  meningitis  and  has  noted  an  arrest  of  convulsions  and 
diminution  of  pain.  He  does  not  include  the  use  of  hexamethylenamin 
in  his  treatment. 

DISCUSSIOX  OF  THE   LITERATURE 

The  most  notable  reviews  of  the  literature  of  influenzal  meningitis 
within  the  past  few  years  have  been  those  of  Adams,®  Cohoe,"  Cohen^  and 
"Wollstein.^  Wollstein  gives  the  latest  and  fullest  review  of  the 
literature  and  contributes  eight  additional  cases.  In  her  summary  she 
includes  among  forty-nine  well  proved  cases  with  pure  cultures,  a  case 
reported  by  Davis^°  that  we  think  should  be  classed  as  only  a  possible  case. 
Twins  died  on  the  ninth  and  twelfth  days  after  birth.  Autopsy  on  the 
first  showed  a  purulent  meningitis  and  B.  influenza  was  isolated.  There 
was  no  lumbar  puncture  or  autopsy  on  the  second  twin.  While  the  second 
twin  had  the  same  symptoms  as  the  first  and  probably  died  from  the 
same  disease,  still  the  case  cannot  be  accepted  in  the  proved  class.  On 
the  other  hand,  one  of  AVollstein's  own  cases  is  omitted  from  the  summary. 


5.  Rosenthal,  G.:   Bull.  Soc.  de  pediat.  de  Paris,  October,  1910,  Xo.  7,  p.  401. 

6.  Adams,  S.  S.:   Arch.  Pediat.,  1907,  xxiv,  721. 

7.  Cohoe,  B.  A.:   Am.  Jour.  Med.  Sc,  1909,  exxxvii,  74. 

8.  Cohen:  Ann.  de  I'Inst.  Pasteur,  1909,  xxiii,  273. 

9.  Wollstein,  M.:  Am.  .Tour.  Dis.  Child.,  1911,  i,  42. 
10.  Davis,  D.  J.:   Arch.  Int.  Med.,  1909.  iv.  323. 
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This  subtraction  and  addition  leaves  the  number  of  cases  collected  by 
her  at  forty-nine.  To  these  forty-nine  cases  should  be  added  two  cases 
reported  by  Ilynianson^^  and  five  cases  with  one  recovery  reported  by 
Batten.^-  In  the  latter's  paper  the  bacteriologic  reports  are  meager,  but 
there  is  evidence  that  the  criteria  of  identification  of  B.  influenza  were 
appreciated,  and  the  writer  states  that  pure  cultures  of  B.  influenza  were 
obtained  in  each  case.  The  patient  that  recovered  was  a  child  14  months 
old  and  was  treated  with  hexamethylenamin,  10  gr.  every  four  hours. 
These  seven  cases  and  our  two  added  to  the  forty-nine  collected  by  Woll- 
stein  give  a  total  of  fifty-eight  cases  in  all  of  which  B.  influenza  was 
obtained  in  pure  culture.  Including  Batten's  case,  there  have  been  only 
six  recoveries.  Dunn"  mentions  having  encountered  four  cases  of  fatal 
influenzal  meningitis,  but  he  does  not  state  whether  B.  influenza  was 
identified  by  cultural  characteristics  or  merely  by  stains  of  coverslip 
preparations  made  from  the  spinal  fluid.  We  infer  that  the  latter  method 
only  was  used.  The  four  cases  mentioned  in  Holt's^*  recent  article  we 
presume  were  the  same  as  the  four  from  the  Babies'  Hospital  reported 
by  Wollstein. 

DIAGNOSIS 

The  diagnosis,  of  course,  can  be  made  during  life  only  by  lumbar 
puncture  and  by  identification  of  the  organism,  while  the  latter  to  be 
conclusive  must  be  accomplished  by  means  of  cultures.  Stained  smears 
of  spinal  fluid  may  furnish  presumptive  evidence  that  one  is  dealing  with 
an  influenzal  meningitis,  but  there  are  other  Gram-negative  bacilli  found 
rarely  in  spinal  fluid,  and  morphology  alone  cannot  be  trusted  for  differ- 
entiation. Furthermore,  there  are  certain  chances  of  contamination 
which  must  be  considered  and  which  render  stained  specimens  unreliable. 
For  instance,  some  two  years  ago  in  two  instances  we  used  for  collecting 
fluid  from  lumbar  puncture  test-tubes  from  which  we  had  poured  sterile 
bouillon.  The  spinal  fluids  seemed  quite  turbid  and  numerous  Gram- 
negative  bacilli  were  present.  Transplants  on  various  media  yielded  no 
growth,  however,  and  we  were  puzzled  for  an  explanation  until  we  found 
that  the  organisms  were  dead  bacilli  that  had  settled  to  the  bottom  of  the 
sterile  bouillon  and  had  remained  in  the  test-tube  when  the  bouillon  was 
poured  out.  Again,  more  recently,  convulsions  and  meningeal  signs 
developed  in  a  patient  who  suffered  only  from  pneumonia,  as  autopsy 
subsequently  proved.  In  fluid  from  lumbar  puncture  we  found  a  slight 
increase  in  the  number  of  cells  and  a  few  small  bacilli  in  smears  stained 
with  a  saturated  aqueous  solution  of  mothylone-blue.     We  thought  that 


11.  Iljnianson,  A.:  New  York  :Nred.  Jour.,  Dec  25,  1909. 

12.  Batten,  F.  E.:   Lancet,  London,   1910,  i,   iG77. 

13.  Dunn,  C.  H.:   Am.  Jour.  Dis.  Child.,  1911,  i,  95. 

14.  Holt,  L.  E.:  Am.  Jour.  Dis.  Child.,  1911,  i,  26. 
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we  could  find  some  Bismarck  brown  stained  bacilli  in  the  Gram  prepara- 
tions, but  we  were  not  sure.  Cultures  on  blood-agar  remained  sterile. 
The  patient  presented  such  marked  meningeal  signs  that  we  felt  that 
meningitis  must  surely  be  present,  and  that  our  technic  must  have  been 
faulty  in  that  no  growth  was  obtained  in  cultures.  We  relied,  therefore, 
for  a  diagnosis  on  the  symptoms  and  the  metliylene-blue  stains,  and  were 
chagrined  at  autopsy  when  no  meningitis  was  found.  We  then  discovered 
that  the  methylene-blue  stain  was  contaminated  with  a  small  Gram- 
negative  bacillus.  We  have  been  troubled,  also,  by  the  growth  in  our 
Giemsa  stain  of  a  similar  little  bacillus  which  adheres  to  every  prepara- 
tion placed  in  the  staining  jar.  Several  years  ago  one  of  us  (Brem) 
encountered  a  bipolar  staining  bacillus  in  a  carbol  fuchsin  stain  of 
material  aspirated  from  an  inguinal  gland  in  a  patient  suspected  of  hav- 
ing plague.  These  organisms  influenced  us  in  arriving  at  a  diagnosis 
but  were  afterward  found  to  be  contaminating  bacilli  in  the  carbol 
fuchsin. 

BIOLOGICAL  CONSIDERATIOXS 

The  most  extensive  and  important  study  of  the  biological  properties 
of  the  influenza-like  organism  causing  cerebrospinal  meningitis  has  been 
made  by  Cohen,^  who  was  led  by  his  researches  to  the  conclusion  that  the 
organism  of  meningitis,  although  culturally  like  B.  influenza  of  Pfeiffer, 
is  in  reality  a  difi'erent  species,  and  he  proposes  that  the  meningitis  caused 
by  it  shall  be  called  septicemic  cerebrospinal  meningitis.  Cohen  drew 
his  conclusions  from  numerous  animal  experiments,  in  which  the  patho- 
genicity and  immunizing  properties  of  his  organism  and  Pfeiffer's  were 
studied.  He  concluded  from  these  and  from  serodiagnostic  reactions, 
especially  bactericidal  properties  of  immune  serum  and  conglutination 
tests,  that  the  organisms  were  not  identical.  It  may  be  worth  while  to 
review  briefly  the  main  experiments  of  his  researches  and  the  principal 
arguments  that  may  be  advanced  in  support  of  his  view. 

1.  In  agreement  with  Pfeiffer  and  others,  he  found  that  although 
rabbits  could  be  killed  by  massive  intravenous,  but  not  by  subcutaneous, 
doses  of  B.  influenza  the  organisms  could  not  be  recovered  from  the 
heart's-blood  (except  in  the  case  of  a  strain  isolated  by  Bordet  from  a 
patient  with  whooping-cough).  On  the  other  hand,  the  bacillus  of  men- 
ingitis killed  rabbits  in  relatively  small  doses  given  intravenously  or 
subcutaneously  and  could  invariably  be  recovered  from  the  heart's-blood. 
Also  that  its  virulence  increased  by  passage  through  rabbits. 

2.  Immune  serum  against  Pfeiffer's  bacillus  did  not  protect  animals 
against  the  bacillus  of  meningitis,  but  immune  serum  against  the  latter 
organism  protected  animals  and  even  cured  them  when  given  twenty-four 
hours  after  a  subcutaneous  lethal  dose  of  the  same  bacillus. 
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3.  Conglutination  tests  showed  a  very  marked  difference  in  the  reac- 
tions when  an  immune  serum  against  B.  influenza  was  tested  against  the 
two  organisms,  and,  again,  when  an  immune  serum  against  the  bacillus 
of  meningitis  was  tested  against  the  two.  The  first  serum  agglutinated 
B.  influoMza  markedly  and  the  bacillus  of  meningitis  slightly,  while  the 
contrary  was  the  case  with  the  second  serum. 

4.  Isolation  from  the  blood  during  life  of  the  bacillus  of  meningitis 
and  from  the  heart's-blood  at  autopsy  has  been  accomplished  by  a  number 
of  investigators,  and  it  seems  fairly  certain  that  this  form  of  meningitis 
is  always  accompanied  by  a  septicemia.  On  the  other  hand,  Pfeiffer  and 
his  school  concluded  that  B.  influenza  did  not  pass  into  the  blood.  This 
difference  in  the  distribution  of  the  two  organisms  is  found  to  be,  like- 
wise, a  phenomenon  in  experiments  on  animals.    Wollstein^'  writes: 

.  We  have  liad  the  opportunity  of  studying  a  large  number  of  strains  of  influenza 
bacilli  during  the  past  two  years,  of  which  four  only  were  found  to  be  virulent 
for  rabbits.  It  is,  perhaps,  significant  that  of  these  four  virulent  cultures,  three 
were  derived  from  the  cerebrospinal  fluid  from  cases  of  influenzal  meningitis,  and 
the  fourth  from  the  heart's-blood  at  autopsy  in  a  child  succumbing  to  pneumonia. 
We  have  endeavored,  in  many  cases  at  the  Babies'  Hospital,  to  obtain  the  influenza 
bacillus  from  the  blood  of  the  heart  at  autopsy,  but  unsuccessfully  except  in  the 
previous  case  mentioned  until  the  cases  of  influenzal  meningitis  came  under  obser- 
vation. In  four  cases  of  this  infection,  the  influenza  bacillus  was  obtained  from 
the  blood  of  the  heart. 

She  cites  the  similar  experience  of  Wohlwill,  who  examined  many 
hundreds  of  autopsies  with  this  point  in  view,  and  never  secured  the 
becillus  from  the  blood.  These  observations  go  to  support  Cohen's  sepa- 
ration of  the  meningitis  organism.  However,  one  of  Wollstein's  strains 
was  found  not  to  be  virulent  for  rabbits.  She  also  reports  that  protection 
experiments  on  mice  with  immune  goat-serum  "left  the  animal  alive 
whether  its  homologous  culture  or  a  meningeal  strain  were  used." 

Thursfiek?^  in  a  recent  article  reports  two  cases  of  continued  fever 
during  which  an  organism  resembling  culturally  B.  influenza  was  iso- 
lated from  the  blood  of  two  adult  male  patients.  There  was  no  menin- 
gitis. One  of  these  patients  probably  had  an  attack  of  influenza  preced- 
ing the  continued  fever;  the  other,  however,  had  no  signs  of  influenza 
and  the  onset  was  with  phlebitis  of  the  leg.  Bacilli  of  one  of  the  cultures 
were  injected  subcutaneously  into  a  mouse  without  producing  illness. 
Thursfield  discusses  the  occurrence  of  influenza-like  bacilli  and  he  is 
definitely  inclined  to  accept  the  conclusions  of  Cohen.  His  final  conclu- 
sion is  as  follows  : 

A  consideration  of  the  foregoing  propositions  renders  it  certain  that  we  must 
in  future  recognize  that  the  organisms  hitherto  described  as  B.  injluenzw  are  not 
all  identical  with  it,  but,  like  the  streptococci,  staphylococci  and  the  coli-typhoid 
family,  belong  to  a  group  the  various  members  of  which  possess  very  different 
pathogenic  powers. 

15.  Thursfield,  H.:  Quart.  Jour.  Med.,   miO,  iv,  7. 
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We  ourselves  think  that  Cohen,  in  liis  excellent  article,  has  presented 
strong  evidence  in  favor  of  separating  the  meningitis  organism  from  B. 
influenza,  and  that  a  repetition  of  his  work  with  other  organisms  of  men- 
ingitis will  demonstrate  that  his  views  are  correct.  "We  would  advance 
the  suggestion,  however,  that  infection  with  this  organism  ma}^  not  pro- 
duce frequently  a  meningitis  but  that,  in  the  majority  of  tlie  infections, 
there  may  be  a  septicemia  only,  from  which  the  patients  often  recover. 
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Chart  3. — Showing  conditions  in  Case  3  (No.  29,851),  a  white  American  child 
11  months  old,  admitted  to  Colon  Hospital  Feb.  20,  1911. 

The  pathogenic  organism  isolated  from  the  heart's  blood  by  Wollstein 
in  the  non-meningitie  case,  the  organisms  isolated  in  the  two  cases 
reported  by  Thursfield,  the  organism  isolated  from  the  blood  by  Slawyk 
and  confirmed  by  Pfeiffer,^^  the  organisms  isolated  during  life  by  Meu- 
nier  from  the  blood  of  four  children^'^  and  the  numerous  influenza-like 


16.  Cited  by  Wollstein   (see  note  9). 
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organisms  isolated  from  the  heart's-blood  by  Ilolile'^  at  autopsy  on  borlies 
of  patients  wlio  had  died  of  scarlet  fever,  measles,  varicella,  etc.,  all  may 
belontr,  together  with  the  meningitis  bacilhis,  to  a  septicemic  member  of 
an  infiuenzoid  group  of  organisms,  embracing  not  only  Pfeiffer's  bacillus 
and  the  meningitis  organisms,  but  also  the  organisms  of  whooping-cough, 
the  Koch-Weeks  bacillus,  the  bacillus  of  Ducrey,  the  trachoma  bacillus, 
and  B.  catarrhalis. 

With  blood-media  introduced  as  routine  in  our  blood-cultures,  it 
would  not  be  surprising  to  find  that  many  of  the  undiagnosed  fevers  of 
childhood,  some  of  the  fevers  of  "gastroenteric  intoxication,"  and  other 
fevers  of  doubtful  origin  in  children  and  adults  were  caused  by  this 
organism.  In  our  work  we  have  met  with  numerous  instances  of  undiag- 
nosed fevers  (with  negative  blood  cultures  by  transplants  on  ordinary 
media)  which  could  readily  be  accounted  for  if  such  an  hypothesis  were 
proved  to  be  correct. 

As  an  illustration  of  this  class  of  cases  we  present  Chart  3,  which 
gives  the  course  of  fever  in  a  white  American  child,  11  months  old. 

Case  3. — The  child  had  been  perfectly  well  previously  and  there  was  no  sick- 
ness in  the  family.  On  the  evening  of  Feb..  16,  1911,  there  was  slight  fever  which 
day  by  day  rose  higher,  with  morning  remissions,  until  February  20,  when  the 
child  was  brought  to  the  hospital.  Blood  was  examined  once  or  twice  daily  for 
malarial  parasites  Mith  negative  results;  a  marked  leukocytosis  was  noted  in 
the  slides  and  several  counts  ranged  from  2.3,000  to  27,000  per  c.mm.  Two  dif- 
ferential coimts  showed  about  the  same  percentages  of  leukocytes,  polj'nuclear 
neutrophils  68.7,  mononuclears  and  transitionals  12.8.  small  mononuclears  16.4, 
imclassified  2.1  per  cent.  February  IS,  two  drops  of  blood  from  the  ear  were 
caught  in  bile-peptone.  The  medium  remained  sterile.  The  child  did  not  have 
coryza,  the  throat  and  ears  were  normal,  there  were  no  abrasions  on  the  skin, 
there  was  no  bronchitis,  the  heart  was  normal,  the  spleen  was  not  enlarged,  no 
rose  spots  appeared,  the  stools  were  formed  and  'perfectly  digested,  there  were 
found  no  ova  of  parasites  and  no  amebas.  A  second  upper  incisor  tooth  was 
about  to  appear,  but  there  was  no  redness  or  swelling  of  the  gum,  and  there 
seemed  to  be  no  pain.  A  slight  internal  squint  developed  in  the  left  eye  and 
continued  into  convalescence;  and  a  Babinski  reflex  was  constantly  present.  There 
were  no  other  indications  of  meningeal  involvement.  The  child  remained  in 
good  condition  throughout  the  nine  days'  illness.  Several  days  after  the  tempera- 
ture became  normal,  it  rose  again  to  10.3  F.  but  fell  to  normal  within  twenty-four 
hours.  One  week  later  an  apparent  relapse  occurred,  and  for  four  days  the  fever 
remained  at  a  high  level,  103  to  105  F.  There  was  the  same  absence  of  signs  and 
presence  of  a  leukocytosis.  The  temperature  fell  rapidly  to  normal,  and  con- 
valescence was  uneventful. 

The  fever  and  leukocytosis  give  a  picture  of  an  acute  infection. 
There  were  no  signs  indicating  localized  infection,  and  we  feel  inclined 
to  believe  that  we  were  dealing  with  some  form  of  septicemia.  The  case 
would  fit  well  into  a  group  with  the  cases  in  which  Thursfield  isolated 
influenza-like  organisms.     In  his  book  Holt^^  gives  the  chart  of  a  case 


17.  Cited  by  Lord:   Osier's  ^lodern  ]\redicine.  ii,  481. 

18.  Holt,  L.  E. :   Diseases  of  Infancy  and  Childhood.     D.  Appleton  &  Co.,  New 
York,  1903,  p.  1113. 


430  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

that  he  thinks  was  "uncomplicated  influenza"  with  "no  local  signs  of  dis- 
ease." The  fever  curve  was  very  much  like  that  of  our  Chart  3,  except 
that  the  fluctuations  were  more  marked.  The  duration  of  illness  was 
ten  days;  in  our  case,  nine. 

We  feel  that  there  are  probably  a  large  number  of  cases  that  belong 
to  this  group,  and  that  go  unreported  because  physicians  have  been  unable 
to  classify  them.  It  does  not  seem  improbable  to  us  that  they,  together 
with  meningitis  cases,  are  caused  by  a  septicemic  member  of  the  influ- 
enzoid  group.  The  whole  matter  is  one  of  great  interest  and  importance 
and  affords  an  attractive  field  for  further  investigation. 

SUMMARY 

1.  Two  patients,  18  and  23  months  old,  respectively,  with  meningitis 
caused  by  a  bacillus  culturally  like  B.  influenza,  were  treated  with  large 
doses  of  hexamethylenamin  without  apparent  benefit.  Both  infections 
terminated  fatally. 

2.  Late  in  the  course  of  the  disease  in  the  second  patient,  while  hexa- 
methylenamin was  being  given,  a  needle  was  inserted  into  the  spinal  canal 
in  the  lumbar  region  and  was  left  in  situ  in  the  hope  of  securing  perma- 
nent drainage.  Immediately  afterward  the  temperature  dropped  practi- 
cally to  normal  and  remained  normal  for  about  twenty-four  hours  when 
it  rose  again.  It  was  found  that  the  needle  had  worked  out  and  drainage 
had  ceased. 

3.  The  combination  of  permanent  drainage  and  hexamethylenamin 
treatment  may  be  of  value  in  treating  those  cases  of  meningitis  for  which 
we  have  no  specific  treatment. 

4.  The  literature  on  the  subject  of  influenzal  meningitis  is  discussed, 
and  the  biologic  properties  of  the  organism  are  considered. 

5.  The  work  of  Cohen  is  reviewed  in  some  detail,  and  the  view  is 
supported  that  in  the  bacillus  of  meningitis  we  are  dealing  with  an  organ- 
ism not  identical  with  Pfeiffer's,  but  one  that  is  a  septicemic  member  of 
an  influenzoid  group. 

We  wish  to  thank  Col.  W.  C.  Gorgas,  chief  sanitary  officer,  for  permis- 
sion to  publish  this  paper. 


THE    DIAGNOSTIC    VALUE    OF    A    BLOOD    EXAMINATION 

IN    PERTUSSIS* 

JOHN  ALBERT  KOLMER,  M.D. 

PUILADEU'llIA 

Since  Frolich's^  studies  of  the  blood  in  pertussis  in  1897,  numerous 
investigations  have  been  made  which  show  that  decided  and  definite 
changes  occur  in  the  blood  as  a  result  of  this  disease.  For  the  sake  of 
brevity,  no  attempt  will  be  made  at  this  time  to  include  a  review  of  the 
literature,  the  reader  being  referred  to  an  excellent  article  by  Barach^ 
and  to  my  own  report^  of  twenty-seven  cases,  accompanied  by  a  brief 
review  of  the  literature  and  a  full  bibliography.  More  recently  Donally* 
has  reported  six  cases  in  which  leukocj'te  counts  were  made.  He  found  a 
leukocytosis  varying  in  degree  from  9,300  on  the  third  day  of  the  disease 
to  62,000  during  the  paroxysmal  stage.  Ashby^  reported  also,  on  exami- 
nations of  the  blood  made  in  100  cases.  He  considered  leukocytosis  itself, 
which  ranged  from  15,000  to  30,000  cells  per  c.c,  a  valuable  aid  in  the 
diagnosis  of  suspicious  cases.  An  increase  in  the  lymphocytes  was  found 
in  the  catarrhal  stage  also,  and  in  mild  cases  at  all  stages.  His  work, 
however,  related  chiefly  to  the  total  leukocytic  content. 

The  blood  formula  in  pertussis  may  be  considered  as  fairly  well 
defined.  Early  in  the  catarrhal  stage  there  occurs  a  leukocytosis  with  an 
absolute  increase  in  the  percentage  of  small  lymphocytes.  The  leuko- 
cytosis and  lymphocytosis  increase  with  the  severity  of  the  disease,  reach 
their  highest  point  in  the  paroxysmal  stage  and  then  fall  by  lysis,  reach- 
ing normal  proportions  in  from  two  to  three  months.  In  the  stages  of 
improvement  a  mild  eosinophilia  is  found. 

"Whether  one  is  justified  in  attempting  to  determine  the  degree  of 
infectiousness  of  a  given  case  by  the  blood  findings,  is  questionable. 


*Froni  the  Laboratory  of  tlie  Philadelphia  Hospital  for  Contagious  Diseases. 
*Read  before  the  Philadelphia  Pediatric  Society,  Dec.   L3,   1910. 
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Practically  every  one  ^vho  lias  worked  with  the  blood  in  pertussis  has 
endeavored  to  determine  whether  the  blood  changes  indicated  occur  early 
enough  in  the  disease,  and  to  a  sufficient  degree,  to  be  of  value  in  making 
a  diagnosis  before  this  is  possible  from  the  clinical  symptoms.  While 
the  consensus  of  opinion  has  been  in  favor  of  this  view,  much  more  work 
is  necessary  to  demonstrate  the  absolute  reliability  of  the  blood-findings. 

"\Mien  we  consider  the  ravages  and  high  mortality  of  whooping-cough, 
especially  among  the  poor  and  in  institutions  for  children,  the  assistance 
that  such  a  method  of  diagnosis  would  render  is  at  once  apparent. 

The  disease  is,  without  doubt,  more  contagious  during  the  catarrhal 
stage,  and  since  our  known  therapeutic  measures  are  so  ineffective,  we 
naturally  welcome  a  procedure  that  may  result  in  the  recognition  of  the 
disease  in  the  pre-catarrhal  stage,  thus  enabling  us  to  isolate  the  infected 
at  an  earlier  period,  as  well  as  to  adopt  other  measures  of  prevention. 

It  is  especially  important  to  recognize  pertussis  early  in  the  very 
3^oung,  among  whom  the  mortality  is  strikingly  high.  Thus  the  figures 
of  Johnson,  quoted  by  Kerr,*^  show  a  mortality  of  35  per  cent,  in  the  first 
two  years  of  life,  22  per  cent,  for  the  third  year,  12  for  the  fourth,  8  for 
the  fifth  and  6  per  cent,  for  the  five-  to  ten-year  period.  The  bacteriology 
of  the  disease  is  still  too  uncertain  to  be  of  any  help  in  diagnosis.  Even 
if  the  bacillus  described  by  Bordet^  and  Gengou^  was  definitely  proved 
to  be  the  cause,  the  present  day  technic  for  isolating  this  organism  and 
differentiating  it  from  the  other  members  of  the  influenza  group  of  hemo- 
philic bacilli  to  which  it  belongs  consumes  too  much  time  to  be  of  prac- 
tical value. 

It  seems  very  important,  therefore,  since  it  appears  probable  that  the 
blood  examination  may  contribute  something  to  the  early  recognition  of 
pertussis,  that  studies  along  these  lines  should  be  undertaken  whenever 
opportunity'  offers.  "With  this  object  in  mind  the  work  herein  reported 
was  begun. 

This  paper  has  to  do  with  a  series  of  studies  on  (1)  the  diagnostic 
value  of  blood  examinations  in  pertussis;  (2)  the  modifying  influence  of 
scarlet  fever  on  the  blood-formula  of  pertussis. 

Scarlet  fever  is,  in  itself,  accompanied  by  changes  in  the  blood.  These 
consist  essentially  of  a  leukocytosis  which  occurs  in  the  period  of  incu- 
bation, increases  in  proportion  to  the  severity  of  the  disease,  and  then 
begins  to  fall,  usually  after  the  first  week  or  ten  days.  An  absolute 
increased  percentage  of  polymorphonuclear  neutrophils  accompanies  this 
leukocytosis.    The  eosinophils  are  decreased  with  the  onset  of  fever,  they 


G.  Kerr,  C.  B.:  Text  Book  of  Infectious  Diseases:  Oxford  Press,  1909,  p.  463. 

7.  Bordet:  The  Microbe  of  Whooping-Cough.    Brit.  Med.  Jour.,  1909,  ii,  1062. 

8.  Wollstein,  Martha :  The  Bordet-Gengou  Bacillus  of  Whooping-Cough,  Jour. 
Exper.  Med.,  Lancaster,  Pa.,  1909,  xi,  41. 


./.    A.    KOLMEli  433 

increase  rapidly,  reaching  the  maximum  in  the  second  or  third  week, 
after  wliieli  they  gradually  decrease  to  normal. 

All  of  the  cases  of  pertussis  considered  in  this  paper  complicated  cases 
of  scarlet  fever. 

Whooping-cough  suddenly  developed  in  a  convalescent  ward  of  the 
hospital  during  July,  1910,  some  patients  having  been  admitted  during 
the  period  of  incubation.  Since  pertussis  was  quite  prevalent  throughout 
the  city,  every  patient  with  scarlet  fever  admitted  with  a  cough,  was 
regarded  as  suspicious  and  isolated  until  a  blood  examination  had  been 
made.  Likewise  the  blood  of  all  patients  developing  cough  after  admis- 
sion was  subjected  to  examination.  If  the  result  of  any  of  these  examina- 
tions indicated  pertussis,  the  patients  wore  transferred  to  a  special  isola- 
tion ward,  where  they  were  detained  for  three  days,  when  a  second  exami- 
nation was  made,  which  usually  determined  the  diagnosis. 

It  may  be  well  to  emphasize  the  fact  that  considerable  care  must  be 
exercised  in  making  these  examinations,  to  appreciate  slight  changes  in 
the  blood.  The  blood-picture  differs  according  to  age,  a  fact  one  must 
bear  in  mind  in  establishing  a  "normal"  standard.  The  accompanying 
table  (Table  1),  which  I  composed  after  examining  the  blood  of  a  large 
number  of  institutional  children,  is  the  normal  wdiich  I  have  used  for 
comparison : 


Table  1.- 

— SUJIMAR 

Y  OF  Blood  1 

^Examination  of  Normal  Institutional  C: 

[IILDREN 

Age, 

Leuko- 

—Lympliocytes — 

Transi- 

Poly- 

Eosino- 

Mast 

Years 

cytes 

Large 

Small 

tionals 

morpho- 
nuclears 

phils 

Cells 

%-!    .. 

.  io,9oa 

45.57 

13.53 

2.02 

36.78 

2.13 

.07 

1     -2   .  . 

.    11,600 

41.55 

13.86 

1.53 

42.66 

1.45 

.03 

2     -3   .  . 

.   12,300 

35.57 

10.74 

1.15 

49.94 

2.3 

.01 

3%-5   .. 

.    10,800 

27.62 

9.06 

.72 

59.37 

2.73 

.15 

The  blood  of  forty-three  patients  was  studied  in  this  series.  Total 
leukocyte  and  differential  counts  were  made  in  each.  Six  were  made  late 
in  the  course  of  pertussis,  and  are  of  no  interest  from  the  standpoint  of 
early  diagnosis.  Of  the  thirty-seven  remaining,  eleven  were  diagnosed 
as  pertussis  in  the  catarrhal  stage  by  means  of  a  blood  examination, 
which  diagnosis  was  later  confirmed  clinically;  fifteen  were  given  a  nega- 
tive diagnosis,  none  of  which  developed  the  disease;  two  were  given  a 
positive  diagnosis,  neither  of  which  was  confirmed  clinically;  three  were 
diagnosed  as  negative,  who  later  developed  the  disease ;  two  were  held  as 
"suspicious"  both  of  whom  developed  the  disease;  while  four  others,  held 
as  "suspicious,"  never  had  pertussis. 

These  results  are  tabulated  below  (Tables  2  to  8)  in  order  to  facilitate 
their  rapid  review.  Since  the  modifying  influence  of  scarlet  fever  was 
often  difficult  to  eliminate,  the  stage  of  this  disease  at  the  time  of  the 
blood  examination  is  indicated. 
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All  of  these  patients  were  convalescent  scarlet  fever  patients  except 
Case  25  (Table  2),  in  which  the  patient  was  coughing  on  admission. 
Since  most  of  them  were  well  along  in  convalescence  from  scarlet  fever, 
the  leukocytosis  and  increased  percentage  of  small  lymphocytes  were 
accepted  as  sufficient  evidence  for  the  diagnosis  of  pertussis.  The  eosino- 
philia  of  scarlet  fever  was  quite  mild,  save  in  Case  8,  and  since  this  child 
was  so  far  along  in  convalescence  the  eosinophilia  probably  had  some 
other  origin. 

Most  of  these  patients  were  coughing  on  admission,  and  were  held  in 
isolation  as  suspicious.  On  account  of  the  high  leukocytosis  which  occurs 
in  the  acme  of  scarlet  fever,  it  was  frequently  a  difficult  matter  to  state 
an  opinion,  and  a  diagnosis  was  possible  only  after  careful  consideration 
of  the  degree  of  severity  of  the  scarlatina.  It  is  interesting  to  note  the 
more  marked  eosinophilia  in  many  of  these  early  cases. 

In  both  of  these  cases  the  diagnosis  was  largely  made  on  the  presence 
of  lymphocytosis.  In  Case  27  (Table  4)  the  patient  coughed  at  night, 
followed  by  vomiting,  but  never  whooped.  In  Case  31  the  patient  coughed 
hard  for  a  week  and  then  gradually  grew  better.  Since  this  child  was 
8  years  of  age,  it  is  a  question  whether  this  was  not  a  genuine  but  mild 
case  of  pertussis. 

Negative  diagnoses  were  given  in  all  at  the  first  examination,  on 
account  of  the  low  lymphocyte  count,  the  leukocytosis  being  ascribed  to 
the  scarlet  fever.  The  second  counts  are  given  to  show  the  increasing 
lymphocytosis.  Had  we  paused  to  estimate  the  total  number  of  each 
leukocytic  element  in  a  cubic  millimeter  of  blood,  a  negative  diagnosis 
would  not  have  been  given  to  at  least  one  of  these  cases,  Case  6  (Table  5). 
For  instance,  if  9,000  leukocytes,  and  27  per  cent,  small  lymphocytes  is 
normal  for  a  child  6  years  of  age,  this  would  mean  that  each  c.c.  of  blood 
contained  2,430  of  these  cells.  This  case  gave  a  leukocytosis  of  18,000 
with  15  per  cent,  small  lymphocytes,  which  means  3,700  of  these  cells 
in  each  c.c.  or  an  increase  of  1,270  cells  of  this  variety  above  the  normal. 
Likewise  Case  16  showed  an  increase  of  1,090  and  Case  32  an  increase  of 
888  small  lymphoc^-tes  per  c.c.  of  blood  above  normal. 

Both  of  these  cases  were  held  as  "suspicious"  on  account  of  the  lym- 
phocytosis. The  leukocytes  in  Case  35  (Table  6)  could  be  accounted 
for  by  the  scarlet  fever. 

In  Case  18  (Table  7)  the  patient  coughed  a  great  deal  at  night;  in 
Case  22  the  patient  had  a  severe  pneumococcic  angina  and  coughed  hard 
but  never  whooped :  in  Case  38  the  patient  coughed  hard  for  a  week  or  so 
and  then  cleared  up ;  in  Case  43  the  patient  coughed  considerably  at  night 
for  five  or  six  days  and  then  gradually  grew  better. 

These  cases  show  the  high  leukocytosis  and  lymphocytosis  in  the  par- 
oxysmal stage,  with  a  gradual  decrease  toward  the. stage  of  improvement 
when  the  cough  is  paroxysmal  but  without  the  whoop.    In  two  cases,  39 
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and  40  (Table  8),  the  cosinophilia  of  scarlet  fever  was  present,  aided 
probably  by  the  tendency  toward  an  eosinophilia  in  the  terminal  stage  of 
pertussis. 

SUMMARY 

1.  Out  of  thirty-seven  cases  of  cough  which  could  not  be  diagnosed 
clinically  from  pertussis  in  the  catarrhal  stage,  sixteen  proved  later  to 
be  pertussis.  Of  these,  thirteen,  or  81.25  per  cent.,  had  been  diagnosed 
correctly  by  means  of  the  blood  examination.  Three,  or  18.75  per  cent., 
were  given  an  incorrect  diagnosis.  Of  the  twenty-one  cases  proving  not 
to  be  pertussis,  fifteen,  or  71.4  per  cent.,  were  given  the  correct,  and  six, 
or  28.6  per  cent.,  the  incorrect  diagnosis. 

2.  The  presence  of  secondary  infection  which  may  by  itself  produce 
a  leukocytosis  with  a  relative  or  actual  decrease  of  the  small  lymphocytes, 
will  lead  to  error.  In  such  cases  it  is  better  to  be  guided  by  the  total 
number  of  leukocytic  elements  in  a  c.c.  of  blood  rather  than  by  percen- 
tages. We  believe  that,  in  the  absence  of  a  second  infection,  as  scarlet 
fever  in  these  cases,  the  percentage  of  error  would  have  been  less. 

I  wish  to  express  my  thanks  to  Dr.  S.  S.  Woody,  chief  resident  physi- 
cian of  the  Philadelphia  Hospital  for  Contagious  Diseases,  and  Drs.  Hull, 
Xicholson  and  Bowker,  assistant  resident  physicians,  for  aid  in  the 
clinical  observations  of  the  cases  and  for  their  kind  interest. 
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BACTERIOLOGY    AND    PATHOLOGY 

Does  the  Human  Thymus  Produce  Blood-Cells? 

(Johann  Low:    ^Vien.   klin.   Wchnschr.,  1011,  xxiv,   I\o.  12,  p.  J^IS) 

Low  has  examined  fifty-seven  thymus  glands,  eight  from  the  fetus,  ten  from 
new-born  infants,  thirty  from  children  under  10,  five  from  individuals  between 
11  and  20  years  old  and  four  from  persons  over  20  years  of  age.  The  cause  of 
death  was  scarlet  fever  in  four,  diphtheria  in  five,  pneumonia  in  one,  sepsis  in 
three,  tuberculosis  in  six,  hereditary  syphilis  in  two,  chronic  eczema  in  one, 
enteritis  in  three,  incarcerated  hernia  in  one,  cardiac  anomalies  in  three,  cerebral 
hemorrhage  in  one,  burns  in  three,  phosphorus  poisoning  in  one,  carbon  monoxid 
poisoning  in  one,  gunshot  wound  in  one,  status  h'mphaticus  in  two  and  Addison's 
disease  in  one.  In  all  the  thymus  glands  examined  mononuclear  and  polynuclear 
eosinophils  were  found,  more  numerous  in  young  children  than  in  older  individuals. 
Very  few  mononuclear  neutrophils  were  found  in  the  majority  of  the  glands, 
though  they  were  numerous  in  those  patients  dying  of  an  infectious  disease.  Xo 
nucleated  reds  were  found  at  all,  and  neutrophilic  myelocytes  were  very  rare, 
except  in  infections.  Low  concludes  that  bis  researches  show  that  the  thymus 
gland  takes  no  part  in  the  production  of  blood-cells  in  extrauterine  life. 

Maurice  Ostheimeb. 

Blood-Pressure  in  Children 

(T'.  Salle:  Jahrb.  f.  Einderh.,  1011,  xxiii,  'So.  3) 

The  investigations  undertaken  by  Salle  were  made  on  normal  children  from 
three  to  eleven  years  of  age  and  on  children  suffering  from  a  variety  of  dis- 
turbances. He  found  that  the  minimum  and  maximum  blood-pressure  rises  with 
the  age  of  the  child,  and  that  to  a  certain  extent  is  dependent  on  the  weight  and 
size  of  the  child.  Variations  from  the  average  were  noted  in  cases  of  lymphatism 
(the  pressure  being  lowered)  and  in  neuropathic  cases  and  nephritis  (the  blood- 
pressure  being  higher).  F.  C.  Z. 


Bacterial  Count  of  Separator  Cream  and  Separator  Milk 

(P.  G.  Heinemann  and  E.  E.  Class:  Jour.  Am.  Pub.  Health  Assn.,  1011,  i,  209) 
Experiments  were  undertaken  to  determine  whether  the  amount  of  fat  in 
the  cream  bore  any  relation  to  the  bacterial  content  and  whether  a  definite  rela- 
tion could  be  established  with  the  bacterial  count  of  the  separator  milk.  Dilu- 
tions of  whole  milk,  cream  and  separator  milk  were  plated  in  1  per  cent,  glucose- 
agar  of  1  per  cent,  acidity  to  phenolphthalein,  incubated  at  20  C.  and  the 
colonies  counted  after  three  days.  It  was  found  that  separator  cream  contains 
smaller  numbers  of  bacteria  than  the  milk  from  which  it  is  obtained  and  the 
number  decreases  proportionately  as  the  fat  content  increases.  The  number  of 
bacteria  in  separator  milk  is  larger  than  the  number  in  the  milk  from  which  it 
is  obtained  if  the  cream  contains  up  to  about  38  per  cent,  fat,  and  the  number 
decreases  proportionately  with  the  increase  of  fat  in  the  separator  cream. 

Richard  M.  Siiitii. 
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METABOLISM   AND   NUTRITION 

The  Sugar  Content  in  the  Blood  of  Nurslings 

{8.  CoUiner:  Ztschr.  f.  Kinderh.,  Dec.  22,  1910,  i,  No.  3) 

It  is  a  well  known  fact  that  some  nurslings  suffering  from  nutritional  dis- 
turbances sometimes  eliminate  sugar  in  the  urine.  The  author  directed  his  obser- 
vations to  finding  out  whether  nurslings  who  eliminated  lactose,  saccharose  and 
galactose  also  had  an  increased  sugar  content  in  the  blood.  The  blood  used  for 
examination  was  removed  from  the  back  beneath  the  scapula  by  means  of  a  wet 
cup.  A  sufficient  quantity  is  easily  obtained  by  this  means.  Seven  infants, 
from  nine  to  tAvcnty-one  days  old,  gave  an  average  of  about  .08  per  cent,  of 
sugar  in  the  blood.  Those  from  one  to  twelve  months  of  age  gave  an  average 
of  about  .12  per  cent.,  the  lowest  being  .09  per  cent,  and  the  highest  .15  per  cent. 
These  figures  show  that  the  nursling  has  a  much  higher  blood  sugar  content  than 
the  adult;  in  fact,  if  the  adult  gave  the  same  percentages  of  sugar  in  the  blood 
the  condition  would  be  regarded  as  one  of  hyperglycemia.  In  none  of  these  cases 
was  Cobliner  able  to  find  any  sugar  in  the  urine.  The  observations  were  made 
under  similar  conditions.  Further,  he  found  that  the  sugar  content  of  the 
plasma  was  higher  than  that  of  the  blood  as  a  whole.  In  fourteen  cases  the 
plasma  sugar  content  was  .126  per  cent.  To  account  for  the  increased  amount 
of  sugar  in  the  blood  in  the  infant,  the  author  calls  attention  to  the  fact  that 
naturally  the  nursling  consumes  large  quantities  of  milk-sugar  and,  inasmuch 
as  this  is  effectively  taken  care  of  by  the  economy,  the  healthy  infant  would  not 
eliminate  any  of  this  sugar  in  the  urine,  thus  accounting  for  the  latter  finding. 
Children  in  whom  the  sugar  content  in  the  blood  is  remarkably  high  are  those 
presenting  an  exudative  diathesis.  In  the  case  of  six  children,  Cobliner  found 
.15  per  cent,  sugar  in  two,  and  .166  per  cent.,  .173  per  cent.,  .1875  per  cent,  and 
.225  per  cent.,  respectively,  in  the  remaining  four.  No  sugar  was  found  in  the 
urine  of  any  of  these  children.  In  cases  of  tetany,  these  findings  were  negative 
All  these  observations  were  made  on  normal  children,  except  where  otherwise 
stated.  In  the  case  of  children  suffering  from  sugar  dyspepsia  and  intoxications 
the  amount  of  sugar  varied  in  the  case  of  six  infants  examined  from  .094  per 
cent  to  .123  per  cent.  Thus,  it  is  evident  that  in  these  conditions  the  sugar  con- 
tent is  not  increased.  In  several  cases  in  which  the  sugar  content  was  estimated 
during  the  reparative  stage,  Cobliner  found  the  same  high  percentages  as  in 
the  acute  stage.  If  sugar  is  found  in  the  urine  in  these  cases,  it  is  probably 
because  of  the  fact  that  the  kidney  is  throwing  out  the  sugar  which  has  found 
its  way  into  the  circulation  because  of  the  pathologic  condition  of  the  intestinal 
wall.  In  the  case  of  infants  suffering  from  putrefactive  intestinal  disturbances, 
the  sugar  content  is  considerably  lower  than  in  the  case  of  the  adult.  It  varied 
in  the  cases  of  nine  patients  examined  from  .04  per  cent,  to  .135  per  cent.  Durin«» 
the  convalescent  period  the  sugar  content  increased  in  amount  with  the  con- 
tinued improvement  of  the  child  until  it  finally  reached  the  normal.  Cobliner  is 
of  the  opinion  that  in  the  case  of  atrophic  infants  the  decreased  sugar  content 
is  probably  due  to  an  error  in  liver  function.  This  belief  is  borne  out  by  the 
findings  of  Pfaundler  and  others.  In  infants  in  whom  fever  was  produced  by 
means  of  the  administration  of  table  salt  Cobliner  found  hyperglycemia,  and 
also,  in  a  few  instances,  glycosuria.  These  findings  are  accounted  for  on  the 
basis  of  the  effect  which  large  quantities  of  salt  would  have  on  the  kidney. 
All  this  work  shows  that  nurslings  normally  have  a  much  greater  sugar  content 
in  the  blood  than  adults;  that  in  cases  of  exudative  diatliosis  there  is  a  hyper- 
glycemia; that  in  dyspepsias  and  intoxications  the  blood  sugar  content  is  not 
increased;  that  in  cases  of  decomposition  or  putrefactive  disturbances  in  the 
intestines  there  is  a  hypoglycemia  which  gradually  reaches  the  normal  as  the 
patient's  condition  improves.  Finally,  in  the  so-called  cases  of  "salt  fever"  there 
may  be  a  hyperglycemia.  F.  C.  Z. 
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The  Action  of  Various  Sugars  in  the  Nutritional  Disturbances  of   Nurslings 

(./.  S.  Leopold:  Ztschr.  f.  Kimlerh.,  Dec.  22,  1910,  i,  No.  3) 

The  author  endeavored  to  determine  the  relationship  between  various  sugars 
and  bowel  disturbances,  influence  on  the  body-weight  and  temperature-curve.     He 
made  use  of  chemically  pure  lactose,  saccharose,  maltose,  glycose,  Soxhlet's  naehr- 
zucker  and   Loeflund's   naehr maltose.      Thirteen   infants   w^re   selected   in  whom 
there  was  a  known  nutritional   disturbance,  although  no   symptoms  were  noted 
at  the  time.     The  sugar  was  administered  in  15  to  30  gm.  doses,  each  dose  being 
given  in  solution  in   100  c.c.  of  distilled  water.     The  sugar  was  administered  in 
the  evening  between  two  feedings.     The  temperature  was  taken  every  two  hours 
and  the  child  was  weighed  daily  at  a  given  time.     The  children  were  fed  with 
buttermilk  to  which  the  sugar  was  added,  or,  with  half  milk  and  about  4  per 
cent,  of  "flour-malt-soup-extract,"  or,  a  mixture  of  mother's  milk  and  buttermilk. 
In  the  main,  Leopold's  flndings  confirmed  those  of  other  observers.     Pure  sugar 
caused  bowel  disturbances  in  50  per  cent,  of  the  buttermilk-fed  children  and  in 
66   per   cent,    of   the   half-milk,    malt-soup-fed-children.      As    regards   weight,   of 
fifteen  children,  who  had  normal  stools,  and  following  the  administration  of  the 
sugar,  developed  a  diarrhea,  four  lost   in  weight  and  eleven  gained  in  weight. 
Of  fifty  children  suffering  from  a  slight  bowel  disturbance  when  the  experiment 
was  begun  twenty-three  lost  in  weight  and  twenty-seven  gained.     There  did  not 
appear  to  be  a  definite  finding  with  regard  to  loss  or  gain  in  weight  in  any  of 
these  cases.     Sometimes  there  was  a  marked  loss  of  weight  in  the  case  of  children 
suffering  from  a  very  mild  form  of  diarrhea,  while,  on  the  other  hand,  in  severe 
cases  there  was  a  decided  gain  in  weight;   while  in  still  other  cases  no  change 
was  noted.     The  amount  of  sugar  given  did  not  always  produce  similar  results 
nor  did   it  appear  to   have   any  stated  or  dependable   action  in  all  cases.     The 
author  thinks  it  possible  that  the  salt  content  has  some  bearing  in  this  direction. 
In  110  instances,  the  effect  of  sugar  on  the  temperature  curve  was  noted.     Leo- 
pold  found   that   elevation    of   temperature    occurred   more    often   following   the 
administration  of  dextrin-maltose  containing  carbohydrates  than  in  the  case  of 
pure  sugar.     The  condition   of  the   bowel   mucosa   also   has   a  bearing  on  these 
findings.     In  no  case  was  there  any  elevation  of   temperature  when  the  stools 
remained  normal.     Only  when  there  was  diarrhea  was  fever  observed.     However, 
that  was  not  true  of  every  case  of  diarrhea.     For  instance,  in  twenty-nine  cases 
of  diarrhea  following  the  administration  of  milk-sugar  fever  occurred  only  fifteen 
times,  so  that  something  more  than  diarrhea  and  the  resultant  bowel  condition 
is  necessary  to  produce  fever.     Of  thirty-five  children  fed  with  buttermilk  and 
mixtures  of  buttermilk  and  mother's  milk — mixtures  rich  in  whey — eighteen,  or 
nearly  50  per  cent.,  showed  elevation  of  temperature  after  the  administration  of 
a  single  dose  of  sugar.     Of  forty-five  children  fed  with  mixtures  deficient  in  whey, 
thirteen,  or  30  per  cent.,  developed  fever;   therefore,  it  may  be  concluded — if  so 
small  a  number  of  cases  warrants  a  conclusion — that  "sugar  fever"  occurs  more 
often  following  the  feeding  of  mixtures  rich  in  whey  than  otherwise.     The  amount 
of  sugar  given  did  not  seem  to  have  any  bearing  on  this  question.     The  tempera- 
ture curve  in  "sugar  fever"  was  exceedingly  variable.     In  a  considerable  nUmber 
of  cases  it  was  like  the  temperature  curve  of  "salt  fever";  that  is,  the  tempera- 
ture  rose   shortly   after   the   ingestion   of   the   sugar,   reaching   its   maximum   in 
from  four  to  six  hours,  and  then  defervescing.     In  other  cases  the  reaction  was 
delayed,  sometimes  as  long  as  twenty-four  hours.     Occasionally,  there  was  noted 
a  febrile  condition  extending  over  several  days,  accompanied  by  loss  of  weight  and 
evidences  of  illness  on  the  part  of  the  infant.     Xo  relation  between  the  height 
of  the  fever  and  the  status  of  body  weight  was  noted.     On  the  whole,  Leopold 
says  that  the  dextrin-maltose  mixtures  when  administered   in  a   single   dose  of 
from  10  to  30  gm.  produce  less  diarrhea  and  less  fever  than  pure  sugar.     Milk- 
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sugar,  on  tlie  otlicr  hand,  stands  at  the  other  extreme  in  that  it  is  the  most 
likely  to  produce  diarrhea  and  fever.  The  opposite  is  true  of  saccharose.  Further, 
the  production  of  the  so-called  "sugar  fever"  depends  not  only  on  the  kind  of 
sugar  given,  but  on  the  condition  of  the  bowel  and  the  nature  of  its  contents. 
Mixtures  rich  in  whey  are  more  likely  to  produce  febrile  reactions  than  mixtures 
containing  little  whey.  The  temperature  curve  of  "sugar  fever"  differs  from 
that  of  "salt  fever"  in  that  the  elevation  occurs  later,  probably  because  bowel 
disturbances  occur  later.  F.  C.  Z. 


ACUTE   INFECTIOUS   DISEASES 

A  Skin  En:ption  in  Six  Consecutive  Cases  of  Poliomyelitis 

{A.  G.  Broion:   Pediatrics,  xxiii,  Xo.  -J) 

Brown  describes  skin  eruptions  in  poliomyelitis  as  follows:  The  character  of 
the  rash  was  fairly  uniform,  and  the  distribution  seems  to  vary  little.  In  all 
cases  it  appears  as  a  small  papule,  quite  shot-like  in  character,  with  a  tiny 
inflammatory  base.  This  may  or  may  not  go  to  vesiculation.  If  it  does,  the 
vesicle  is  about  the  size  of  a  pin-head,  and  looks  not  unlike  a  small  chicken-pock, 
containing  a  clear  fluid.  The  vesicle  is  quite  hard  and  those  papules  which  ter- 
minate in  a  vesicle  lose  their  inflammatory  base.  The  rash  may  appear  in  all 
stages  on  the  same  patient.  The  distribution  is  indefinite,  but  in  all  cases  the 
papules  are  most  abundant  on  the  paralyzed  limbs.  They  do  not  appear  to  follow 
any  definite  nerve-segments  nor  are  they  painful  to  the  touch.  The  smears 
and  cultures  from  the  serum  of  the  vesicles  have  showTi  no  uniform  results, 
while  the  sections  through  the  vesicles  show  them  to  be  only  superficial. 

Henry  F.  Keever. 

Biologic  Differences  Between  Streptococci  of  Septicemia  and  Scarlet  Fever 
(F.  Sehleissner  and  W.  Spaet:  Jahrb.  f.  Kinderh.,  1911,  xxiii,  l^o.  3) 
Following  out  the  work  of  other  observers,  the  authors  endeavored  to  deter- 
mine whether  there  existed  any  biologic  differences  between  the  streptococci  found 
in  septicemic  conditions  and  those  believed  by  some  to  be  the  cause  of  scarlet 
fever.  The  measure  of  differentiation  was  the  action  of  rabbit's  leukocytes  on  the 
organism.  The  method  employed  was  similar  to  that  of  Weil  and  Toyosumi.  The 
leukocytes  were  obtained  by  injecting  aleuranot  emulsion  into  the  pleural  and 
peritoneal  cavities.  The  streptococci  were,  in  most  instances,  obtained  directly 
from  the  blood.  The  leukocyte  masses  were  collected  in  glass  tubes,  each  con- 
taining about  0.15  gm.  When  ready  for  use  1  c.c.  blood-serum  mixed  with  agar 
was  added  to  each  tube  and  plated.  Later  1  c.c.  of  defibrinated  rabbit's  blood 
was  added  in  place  of  the  serum.  When  inactivated  serum  was  added  to  the 
tubes  the  results  varied.  In  the  ease  of  some  strains  of  streptococci,  growth 
was  retarded,  while  in  others  it  was  promoted.  Even  with  the  same  strains, 
variable  results  were  obtained.  It  Avas  definitely  determined,  however,  that  the 
so-called  septic  streptococci  differed  in  the  reactions  obtained  by  this  method 
from  the  scarlet  fever  streptococci,  although  the  authors  are  not  prepared  to 
put  forward  or  claim  any  etiologic  relationship  between  these  streptococci  and 
scarlet  fever.  The  various  streptococci  used  in  the  experiments  are  simply 
regarded  as  different  strains  of  the  same  organism.  It  is  interesting  to  note  that 
the  scarlet  fever  streptococci  were  almost  uniformly  killed  when  leukocytes  and 
active  serum  were  used  in  the  experiment.  In  these  cases,  other  streptococci 
flourished  as  usual.  It  is  believed  by  the  authors,  however,  that  if  any  attempt 
is  made  to  produce  a  scarlet  fever  serum  this  must  be  made  from  organisms 
obtained  from  the  blood  of  scarlet  fever  patients.  F.  C.  Z. 
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A  Collected  Study  of  Sixty  Cases  of  Meningitis  and  Conditions  Simulating 
Meningitis,  with  Special  Reference  to  Diagnosis 

{A.  Sophia7i:  Arch.  Pediat.,  March,  1911,  xxviii,  201) 
The  author  from  a  clinical  and  bacteriologic  study  of  sixty  cases  of  meningitis 
and  conditions  simulating  it,  concludes  that  a  true  etiologic  diagnosis  is  difficult 
in  private  practice.  Tuberculous  meningitis  is  the  most  common  form  and  at 
times  very  difficult  to  differentiate  from  epidemic  cerebrospinal  meningitis.  It  is 
most  common  in  children  under  2  years  of  age.  Of  this  disease  the  slow  onset, 
sttipor,  transient  localized  paralyses,  irregular  pulse  and  breathing,  low  tem- 
perature, inconstant  reflex  signs,  and  vasomotor  changes  are  characteristic.  In 
epidemic  cerebrospinal  meningitis  the  subjects  are  older,  onset  acute,  temperature 
high  and  intermittent,  vomiting  projectile,  irritability  and  delirium  marked, 
reflexes  irregular  and  palsies  often  absent.  The  symptoms  most  characteristic 
of  these  two  forms  may  be  present  together  and  make  diagnosis  difficult.  Diag- 
nosis of  meningitis  due  to  other  organisms  can  be  made  only  by  lumbar  puncture. 
Clinically  they  resemble  the  cerebrospinal  form.  The  spinal  fluid  may  be  sterile 
although  a  localized  cortical  meningitis  be  present.  Bronchopneumonia  simulates 
meningitis  more  frequently  than  other  acute  infection.  The  meningeal  symptoms 
accompanying  acute  general  infections  can  with  care  be  diff"erentiated  from  true 
meningitis.  Poliomyelitis  and  polio-encephalitis  may  simulate  the  early  stages 
of  meningitis.  The  higher  blood-count  in  the  latter  aids  in  diagnosis.  Imme- 
diate planting  of  spinal  fluid  in  culture  media  is  necessary  because  of  the  ten- 
dency to  rapid  autolysis.  The  media  used  were  2  per  cent,  glucose-serum-agar,  or 
bouillon,  and  blood-agar.  In  tuberculous  meningitis  the  bacilli  are  easily  found 
in  the  clot  or  by  centrifuging.  They  are  easily  demonstrated  in  fluid  taken 
post-mortem.  The  gross  increase  in  fibrin  content  and  cyto-count  also  aid  in 
diagnosis.  Fehling's  reduction  test  was  found  uncertain.  The  globulin  test  of 
Noguchi  was  confirmed  in  a  few  cases  so  examined.  H.  B.  Wilcox. 


The  Value  of  Lumbar  Puncture  and  the  Leukocyte  Count  In  the  Diagnosis  of 
Acute    Poliomyelo-Encephalitis    (Infantile    Paralysis) 

{John  Lovett  Morse:  Arch.  Pediat.,  1911,  xxviii,  164) 

Morse  believes  that  it  seems  safe  to  conclude  from  present  data  that  during 
the  acute  stage  of  acute  poliomyelo-encephalitis  the  cerebrospinal  fluid  is  clear 
and  not  infrequently  under  somewhat  increased  pressure;  that  it  often  shows  a 
fibrin  clot,  which  may  persist  for  two  or  three  weeks  and  perhaps  longer;  that 
it  always  contains  an  excess  of  cells;  that  these  cells  are  chiefly  of  the  mono- 
nuclear type,  most  of  them  being  lymphocytes;  and  that  these  changes  are  present 
before  the  appearance  of  the  paralysis.  These  changes  are,  however,  identical  with 
those  found  in  tuberculous  meningitis,  the  disease  with  which  it  is  perhaps  most 
likely  to  be  confounded.  It  is  true,  of  course,  that  the  cerebrospinal  fluid  in 
tuberculous  meningitis  contains  tubercle  bacilli.  They  are  missed  in  about  90 
per  cent,  of  the  cases,  however,  if  the  examination  is  the  usual  routine  one.  If 
tubercle  bacilli  are  found  in  the  cerebrospinal  fluid,  the  diagnosis  of  tuberculous 
meningitis  is,  of  course,  positive;  if  they  are  not  found,  the  examination  of  the 
fluid  is  of  no  assistance  in  the  diagnosis  between  tuberculous  meningitis  and 
acute  poliomyelo-encephalitis.  The  characteristics  of  the  cerebrospinal  fluid  in 
the  early  stage  of  acute  poliomyelo-encephalitis  are  so  different  from  those  in  the 
early  stage  of  cerebrospinal  meningitis — in  which  the  fluid  is  turbid  or  purulent, 
contains  a  large  number  of  polynuclear  cells,  and,  as  a  rule,  numerous  meningo- 
cocci— that  there  is  no  possibility  of  confusing  them.  Lumbar  puncture  is,  there- 
fore, of  the  greatest  assistance  in  diff"erentiating  between  these  two  conditions. 
It  is  of  equal  value  in  distinguishing  acute  poliomyelo-encephalitis  from  influenzal 
and  pneumococcal  meningitis  and  from  the  meningitides  due  to  the  pus  organisms. 
The  changes   in  the  cerebrospinal   fluid  in  the  early  stage  of  acute  poliomyelo- 
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enceplialitis  are  so  definite  tliat  wlu-ii  they  are  found  it  is  possible  to  exclude  all 
diseases  outside  of  the  meninjiitides.  Lumbar  puncture,  therefore,  provides  a 
most  valuable  means  of  diagnosis  in  tliis  disease.  Unfortunately,  there  is  nothing 
whatever  cliaracteristic  about  the  early  symptoms  of  acute  poliomyelo-encephali- 
tis  and  in  order  to  recognize  the  disease  early,  before  the  onset  of  the  paralysis, 
at  a  time  when  treatment  might  possibly  be  of  some  value,  it  would  be  neces- 
sary to  do  a  lumbar  puncture  on  every  sick  child.  This  hardly  seems  a  rational 
procedure.  Treatment  can  do  no  good  after  the  appearance  of  the  paralysis 
because  the  harm  is  then  already  done.  Lumbar  puncture  at  this  time  simply 
makes  possible  the  verification  of  the  clinical  diagnosis.  The  value  of  lumbar 
puncture  in  the  early  diagnosis  of  acute  poliomyelo-encephalitis  is,  therefore,  very 
limited,  in  spite  of  the  marked  clianges  in  the  cerebrospinal  fluid  in  the  disease 
Morse  regards  the  leukocyte  count  as  of  little  or  no  assistance  in  the  early  diag- 
nosis of  acute  poliomyelo-encephalitis.  There  is  at  present  not  sullicient  evi- 
dence to  show  whether  or  not  there  is  a  relative  or  absolute  lymphocytosis  in 
the  early  stages.  F    C    Z 


TUBERCULOSIS    AND   SYPHILIS 

Fourth  Complete  Summary  of  the  Arbeits  and  Teachings  of  Tuberculosis  (1909) 
{E.  Schelblc,  Freiburg:  Monatschr.  f.  Kinderh.,  original,  191 1,  ix,  563) 

Monographs  and  Congresses 

Tuberku'?o\"e'(^l!'st"u"b'rf'wl]rzbur.^.'''"'^''   ^''  ^'^'■"^"'^°    Diagnostik    und    Thorapie   der 
(A.  Itube^^VirrxbuS)   ^'^''■^"^""g  ""'^  Bckampfung  der  Tuberkulose  als  Volkskrankhoit 

3.  Bartel  :    I'roblcme  der  Tuborkuloscfrage   (F.  Deuticke,  Wien) 
TV.  .^'  -'"'^P' n?"/'    Bauer:     Klinische    iiDd    expiM-imentclle    Stiulien    zur    Patholoeie    und 
Therapio  dor  Tuberkulose  im  Kindorsalter  (A.  Stuber    Wiirzhur-)  ^  •".u-.ioj,il    una 

(F.  &uuX'!"\v7on)^''     '^^^S^^^^^no   Pathologie    und   Diagnostik    der    Kindertuberkulose 

6.  Jessner,  S.  :    Hauttuberkulo'^e  (A.  Stuber,  Wurzburg). 

7.  Kircbner.  M.  :    Die  Tuberkulo.?e  in  der  Schule  (A.  Schoetz    Berlin) 
l908^a'h\p%1nT"rbilKpb4K''   "'"•'   ''^'P'^'   '"'"'"'^'   l^^^^^^^^-^v.    1007-February. 

1A    o*^,^^-'  ^' •    <^PSundheitsregeln  fiir  die  Schuljugend   (A.  Schoetz,  Berlin) 
Basel;  1010)''  Tuberkulinbehandlung   und    Tuberkuloseimmunitiit    (Schwabe   &   Co., 

The  monographs  1  to  9  have  been  reviewed  in  the  Monntschrift  fiir  Kindcrheil- 
kunde,  ix,  part  1,  in  the  "Referat." 

The  third  revised  edition  of  Sahli's  writings  handles  the  principles,  technic, 
indications  and  results  of  tuberculin  treatment;  no  physician  should  begin  treat- 
ment with  tuberculin  without  having  previously  studied  this  volume.  The  theo- 
retical part  is  also  worth  reading  and  especially  the  part  on  Scrofula  for  the 
Pediatrist.  Sahli's  conception  of  the  nature  of  scrofula  coincides  in  the  main 
with  that  of  most  modern  pediatricians,  but  does  not  touch  on  one  important 
factor  as  a  cause  of  scrofula;  i.  e.,  on  the  harmful  effects  of  over-feeding. 

A.  Statistics  and  Dissemination 

,,.  11-  Aronadc,    O. :     Die    Tuberkulose    des    Sauglings,    Ergx-bn.    d.    inn.    Medlzin    und 

xi.inu*-*rn.,  iv. 

11'.  Beitzke  H.  :  Ueber  die  Hiiuflgkeit  der  Tuberkulose  am  Leichenmaterial  des 
Berliner  patholopischen  Institutes,  Berl.  klin.  Wchnschr.,  1900,  p.  389. 

c„  }'^\  ,i'''■''"'^'''•  ^;  ■  Vr,';'/ ■''■*^  .Mittoilungen  zur  Abnahme  der'  Tuberkulosesterblichkeit, 
Ken.  Klin.  Wclinscbr.,  1000,  p.  L'oio. 

-inr.?."*'  'I'-r"?"  I'^FfbDis^P  ir«hij:ihriger  Beobaehtungen  an  tausend  im  .Tnhro  1001  und 
ku?</se"nkonfereS  iooo"""  ^'^«""^^'«^'''^'°  ^'^'^^k  injiziertcn  Soldaten.  VIII  intern.  Tuber- 
WchDschr."l900;  p^ 2138: ''"'''  '''*'  Abnahme  der  Tuberkulosesterblichkeit,  Berl.  klin. 
Wchnsehni'^JooT  p.  ^49  ^'^  ^uberkulosehiiuflgkeit  im  Kindersalter.  MUnchen.  med. 
lOOo"'  "^gl}''"''^^'"  =    ^'e   Tuberkulose   als  Klnderkrankheit,   MUnchen.   med.    Wchnschr., 
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18.  Hillcnberg :  Zur  Entstchung  und  Vcfbreitung  dor  Tuborkulose,  Ztschr.  f.  Hyg., 
Ixiv.  305. 

19.  Karlsson,  S.  :  Untersuclumgen  iibcr  die  Iluufigkeit  der  Lungenschwindsucht  in 
den  Elemcntarschulen  in  Stockholm,  VIII  intern.  Tuberkulosekonferenz. 

20.  Saugmann,  Chr.  :  Die  Tuberkulosefrage  in  Diinemark,  1908,  Ztschr.  f.  Tuberk., 
190!).  p.  219. 

21.  Scblossmann,  A.  :  Die  Tuberkulose  als  Kinderkrankheit,  Miinchen.  med. 
Wchuscbr.,  1909,  p.  388. 

Aronade'^  gathered  together  the  principal  prevailing  opinions  about  tubercu- 
losis in  infancy,  speaks  of  observations  of  his  own  concerning  the  spread  of  the 
infection  in  tuberculous  families,  and  mentions  the  absence  of  the  cutaneous 
reaction  in  erysipelas.  His  opinion  that  the  prognosis  in  tuberculosis  in  infancy, 
with  the  exception  of  that  of  the  bones  and  joints,  is  absolutely  bad,  seems  to 
Schelble  to  be  pessimistic. 

Beitzke^-  found  in  the  autopsies  of  397  children  that  the  frequency  of  tubercu- 
losis up  to  the  fifteenth  year  was  27  per  cent,  (the  new-born  baby  is  not  included 
in  these  figures),  and  of  those  16  per  cent,  had  fatal  tuberculosis.  Of  these  10 
per  cent,  were,  during  the  first  year  of  life,  41  per  cent,  from  the  first  to  the 
fifth  year,  and  65  per  cent,  from  the  sixth  to  the  fifteenth  year.  In  this  latter 
group  two-thirds  had  tuberculosis.  The  course  of  the  disease  is  shown  by  the 
following  figures:  In  the  first  year  two-thirds  died  of  tuberculosis,  in  the  first 
to  fifth,  three-fourths;  and  from  the  sixth  to  fifteenth,  one-tenth.  The  striking 
fact  that  fewer  babies  than  children  from  1  to  5  years  died  of  tuberculosis  may 
possibly  be  explained  by  the  small  number  of  tuberculous  babies  (11).  Among 
the  twenty  cases  of  latent  tuberculosis,  the  mesenteric  glands  were  infected  four- 
teen times  and  the  bronchial  glands  five  times.     These  figures  are  noteworthy. 

Albrechf  found  in  3,213  autopsies  of  children  that  33  per  cent,  were  tubercu- 
lous, of  which  18  per  cent,  were  babies,  25  per  cent,  between  the  ages  of  1  to  6 
years  and  17  per  cent,  between  the  ages  of  6  to  12  years.  The  first  year  that 
it  was  necessary  to  report  all  cases  of  tuberculosis  in  Denmark  was  1906.  Saug- 
mann-" obtained  interesting  data  from  the  statistics  of  this  year:  41/3  per  cent,  of 
the  population  of  Denmark  were  reported  as  tuberculous.  Of  these  44.6  per  cent, 
were  males  and  55.4  per  cent,  females.  Only  0.9  per  cent,  of  the  entire  population 
/lad  tuberculosis  under  10  years  of  age  and  10.4  per  cent,  between  25  to  30  years. 
About  10  per  cent,  of  the  total  deaths  were  due  to  tuberculosis. 

According  to  Karlsson,^^  who  examined  15,219  school  children  in  Stockholm, 
there  were:  Pulmonary  consumption  in  1.6  per  cent.;  suspicious  signs  of  pul- 
monary tuberculosis  2.2  per  cent.;  enlarged  glands  (tuberculous?)  65.0  per  cent.; 
presumably  tuberculous  glands,  10  to  30  per  cent.;  bone  and  joint  tuberculosis 
0.57  per  cent. 

Hamburger^"  tested  the  tuberculin  reaction  of  children  who  in  all  probability 
had  not  come  in  contact  with  tuberculosis,  in  order  to  establish  the  real  fre- 
quency of  tuberculosis  in  the  children  of  Vienna.  He  found  that  the  incidence  in 
the  different  years  of  life,  made  a  rapidly  ascending  curve  which  reached  a  high 
point  of  about  94  per  cent,  in  the  fourth  period  (eleventh  to  fourteenth  years). 
Higher  figures  in  the  early  years  of  life  found  by  autopsy  or  the  tuberculin  reac- 
tion, may  be  explained  by  the  segregation  of  the  very  sick  tuberculous  children 
in  hospitals.  Schlossmann^  believes  that  the  incidence  of  90  per  cent,  of  tuber- 
culosis in  puberty  as  impossible.  Hamburger's  well  known  early  work  was  done 
in  a  hospital  clinic  which  was  not  representative.  Only  50  to  56  per  cent,  of 
hospital  children  of  Dusseldorf  between  13  and  14  years  reacted  to  tuberculin. 
Of  105  children  of  all  ages  in  private  practice  only  very  few  showed  that  they 
were  infected  with  tuberculosis.  He  believes  that  the  children  of  property  owners 
are  less  easily  infected.  Schlossmann  believes  that  Hamburger's  figures  will  dis- 
courage us  in  the  fight  against  tuberculosis.  Hamburger"  defends  himself  against 
the  contention  that  he  drew  too  broad  conclusions  from  a  non-representative 
material,  and  says  that  his  figures  should  not  discourage  us,  since  it  is  known 
that  only  a  small  number  of  these  children  have  active  tuberculosis  in  later  life. 
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According  to  Franz"  ;?S  per  cent,  to  7G  per  cent,  of  the  healthy  .soldiers 
between  tlie  ages  of  21  and  23  years  reacted  to  tuberculin.  Only  a  small  number 
of  these  individuals  showed  clinical  manifestations  of  tuberculosis  during  the 
following  years. 

Ilillenberg'"  examined  the  school  children  of  one  city  with  the  von  Pirquet 
reaction  and  found  that  at  puberty  only  44  per  cent,  reacted,  and  furthermore, 
that  only  8  per  cent,  reacted  of  those  who  had  entered  school  recently,  while  32 
per  cent,  of  those  who  had  been  in  sciiool  one  year  reacted.  He  did  not  believe 
that  the  infection  of  these  children  had  taken  place  in  school.  At  all  events  the 
above  figures  are  contrary  to  Hamburger's  and  are  more  like  those  found  by 
Schlossmann  in  the  Dusseldorf  Hospital.  Hamburger's  opinion  that  "almost 
everyone  acquires  tuberculosis  once  during  his  life  and  usually  during  childhood," 
cannot,  according  to  these  findings,  be  of  general  application.  Hillenberg  examined 
only  adults  and  found  that  the  number  of  those  with  tuberculosis  increased  from 
the  fifteenth  to  the  thirty-ninth  year. 

Such  observations  modify  the  opinion  of  those  authors  very  little  who  wish 
to  stigmatize  tuberculosis  as  a  disease  of  childhood.  Even  with  the  data  that 
at  puberty  90  per  cent,  of  the  city  dwellers  react  to  tuberculin,  one  has  no  right 
to  conclude  that  tuberculosis  is  a  disease  of  childhood,  since  we  know  that  a  rela- 
tively small  number  of  those  who  react  to  tuberculin  at  puberty  and  between  20 
and  23  years  become  clinically  tuberculous.  Conversely  one  should  find  out  how 
many  of  those  at  puberty  who  do  not  react  to  tuberculin  become  tuberculous  in 
one  year's  time.  One  must  consider  seriously  Hillenberg's  opinion  that  slight 
infections  of  the  glands  may  act  as  a  means  of  bringing  about  a  natural  immunity 
against  tuberculosis. 

FriinkeP'  reported  in  the  first  two  numbers  of  the  medical  statistical  news  and 
emphasizes  from  the  bulky  statistics  of  the  first  part  that  in  the  provinces  where 
the  greatest  efforts  were  made  in  fighting  tuberculosis  there  was  the  largest 
decrease  in  the  mortality.  For  example,  in  the  province  of  \Yestphalia  during  the 
year  1907  there  were  64  per  cent,  less  deaths  from  tuberculosis  than  in  the  year 
of  1877.  In  the  second  part,  which  contained  a  summary  of  the  mortality,  with 
cause  of  death,  and  age  at  death  in  the  cities,  we  see  that  during  the  year  of 
1908  for  every  10,000  of  population  only  sixteen  died  of  tuberculosis,  while  in 
1886,  thirty-six  died.  Friinkel  believes  that  in  forty  years'  time  tuberculosis  has 
ceased  to  be  a  disease  of  importance. 

Gottstein"  does  not  believe  that  the  decrease  of  tuberculosis  is  the  result  of 
the  increase  of  the  sanatorium  for  diseases  of  the  lungs  and  refers  to  ZSTewsholm's 
statistics.  This  English  writer  believes  that  the  segregation  of  open  incurable 
tuberculosis  in  sanatoria  is  an  important  factor  in  preventing  its  spread. 

B.  Heredity  axd  Pbedisposition 

22.  Bergmann.  A. :  Ueber  kongenitale  Tuborkulose  beim  Rindvieh,  Zentralbl.  £. 
Baktcriol.,  lii,  193. 

23.  Jungmann,  P.  :  Bciti'iige  znr  Freundschen  Lehre  von  Zusammcnliang  primiirer 
Rippenknorpelanomalien  mit  Lungentuberkulose  und  Emphysen,  Frankfurter  Ztschr.  f. 
Pathol.,  1909. 

24.  Linden,  K.  :  Untorsuchungen  fiber  den  Einfluss  von  Notjahren  auf  Tuberkulose- 
hauflgkoit,  sowie  die  Latenz  der  Tuberkulose  auf  Grundlage  der  Kassation.  Wien.  klin. 
Wcbnschr.,  1909,  p.  1448. 

25.  Lublincr,  L.  :    Tuberkulose  und  Schwangerschaft,  Lodz.,  1909,  Giwzlica  No.  8. 
2G.   Neumann,  W.,  and  Wittgenstein,  H.  :    Das  Verhalten  dor  Tuberkelbazillen  in  den 

verscliiedenen  Organen  nach  intravenoscr  Injektion,  Brauer's  Beitr.,  1909,  xiii. 

27.  Weber,  F.  P..  and  Kirkness,  W.  R.  :  Eino  Bemerkung  iiber  das  Kiirpergewocht 
Lungentuberkulose,  Ztschr.  f.  Tuberk.,  1909,  p.  224. 

Family  Predisposition. — Hillenberg"  studied  carefully  the  general  health  of 
children  with  a  positive  von  Pirquet  and  the  health  of  the  other  members  of 
families,  and  came  to  the  conclusion  that  tuberculosis  was  present  in  only  15 
per  cent,  of  the  families  of  the  children  with  positive  reactions.  In  the  other 
85  per  cent,  the  source  of  infection  was  not  in  their  own  families.  Of  the  120 
healthy  families  whose  children  reacted  positively  there  were  twenty-two  families 
and  their  connections  who  did  not  react  once  to  tuberculin.     A  careful  study  of 
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the  homes  and  neighborhood  showed  that  not  one  of  the  children  could  have  been 
infected  from  tuberculous  neighbors;  the  source  of  infection  of  one-half  of  the 
children  was  unknown.  The  food  in  the  first  year  of  life  had  no  influence  on  the 
outbreak  of  tuberculous  infection.  No  connection  was  found  betAveen  milk  from 
tuberculous  animals  and  infection.  His  studies  of  the  influence  of  heredity  are 
interesting. 

Jungmann^'  found  in  thirty-four  autopsies  lessened  development  of  the  first 
rib.  Twenty  of  these  had  advanced  phthisis;  three  times  the  tuberculosis  was 
healed.  He  found  normal  cartilages  in  twenty-seven  with  tuberculosis  of  the 
limgs;  in  sixteen  cases  the  tuberculosis  was  healed.  He  considers  that  his  figures 
support  Freund's  teachings. 

Neumann  and  Wittgenstein-*  found  that  the  lungs  had  an  especial  predisposi- 
tion for  tuberculosis  when  tubercle  bacilli  were  injected  intravenously.  Those 
bacilli  which  settled  in  the  lungs  preserved  their  virulence  better  than  those  which 
lodged  in  other  organs. 

Weber  and  Kirkness"  found  that  in  the  material  of  the  ]\Iount  Vernow  Hospi- 
tal (600  males  and  100  females)  tuberculosis  had  a  predilection  for  those  who 
were  underweight. 

Predisposition  and  Its  Relation  to  Food. — Linden-^  believed  that  the  increase 
of  tuberculosis  in  the  years  of  famine  was  a  result  of  too  little  food. 

C.  Casuistry  axd  Pathologic  Axatomy 

28.  Aronade,  O.  :    T'ebcr  Sauglingstubcrkuloso.  Brauor's  Boitr.,  xiii. 

29.  Bartel,  J.  :  Ueber  Immunisierungsversuche  gegen  Tuberkulose,  Wien.  klin. 
Wchnschr.,  1909,  p.  117. 

30.  Cadbury,  W.  :  Studies  of  Bone-Marrow  in  Pulmonary  Tuberculosis,  5th  An. 
Rep.  H.  Phipps  Inst. 

:u  Chaussg,  M.  :  La  tuberculosa  intestinale  chez  le  boeuf,  Ann.  d.  I'inst.  Pasteur, 
1909.  p.  809. 

32.  Eschericb,  Th.  :  Was  nennen  wir  Skrofulose?  Wien.  klin.  Wclinschr.,  1909,  p.  224. 

33.  Everling.  K.  :  Beitrag  zur  Lebre  von  dcr  papilHiren  Tuberkulose  der  Portio 
vaginalis,  Berl.  klin.  Wchnschr.,  1909.  p.  1146. 

34.  Forkel.  W.  :  Ein  Fall  von  einseitiger,  aszendierender  Tuberkulose  im  Urogenital- 
apparat,  Miinchen.  med.  Wchnschr.,  1909,  p.  2003. 

35.  Heister,  A.,  and  Schall.  H.  :  Ein  Fall  hochgradigcr  Bronchialdriisentuberkulose 
ohne  klinischc  Symptome,  Brauer's  Beitr.,  1909,  xiv. 

36.  Jonske  :  Untersuchungen  zur  Frage  des  Vorkommens  latenter  Tuberkelbazillen  in 
den  iritermuskularen  Lvmphdrusen  generalisiert  tuberkuliJser  Kinder,  Virchow's  Arch.  f. 
path.  Anat.,  1909.  p.  503. 

37.  Kohler,  F.  :  Ucber  die  Beziehungon  des  Nervensystems  zur  Entstehung  und 
Entwicklung  der  Lungentuberkulose,   VIII  intern.  Tuberkulosekonferenz.   1909. 

38.  Kretz :  Uebor  ein  junges  Stadium  der  esperimentellen  hamatogenen  Lungen- 
tuberkulose, Yerhandl.  d.  Deutsch.  path.  Ges.,  1909. 

39.  Landis  :    Fibrosis  of  the  Lungs,  5th  An.  Rep.  H.  Phipps  Inst.,  1909. 

40.  Leiner  and  Spieler :  Zur  disseniniertcn.  Hauttuberkulose  im  Kindersalter, 
Verhandl.  d.  Ges.  f.  Kinderh. 

41.  Levy,  E.  :  Ueber  die  Erzeugung  von  luberkulosen  Lungenkavernen  im  Tierex- 
periment  und  deren  Bcdeutung,  Zentralbl.  f.  BakterioL,  Ixi,  476. 

42.  Liebermeister.  O.  :  Studien  iiber  Komplikationen  der  Lungentuberkulose  und 
iiber  Verbreitung  der  Tuberkiebazillen  in  den  Organen  und  im  Blut  der  Phthisiker, 
Virchow's  Arch.  f.  path.  Anat.,  1909,  p.  332. 

43.  Merkel,  H.  :  Zur  Kenntnis  der  primaren  Tuberkulose  der  Nasenrachenschleim- 
bant,  Miinchen.  med.  Wchnschr.,  1909,  p.  1105. 

44.  Mohr,  R.  :  Ueber  einen  Fall  von  Tuberkulose  des  Lendenmarkes,  Verhandl.  d. 
Deutsch.  path.  Ges..  19o9,  p.  337. 

45.  Moro  :    Lymphatismus  und  Skrofulose,  Miinchen.  Ges.  f.  Kinderli. 

46.  Moss,  L.  :  The  Relation  of  Bovine  to  Fluman  Tuberculosis,  Bull.  Johns  Hopkins 
Hosp.,  1909,  p.  39. 

47.  Raw,  N.  :  Is  Lupus  Caused  by  the  Bovine  Tuberculosis?  Tuberculosis,  1909, 
p.  295. 

48.  Reines.  S. :  Ueber  die  Beziehungen  der  Sklerodermio  zur  Tuberkulose,  Wien.  klin. 
Wchnschr.,  1909,  p.  1124. 

49.  Rijmer,  P.  :  Ueber  experimentelle  kavernose  Lungentuberkulose,  Berl.  klin. 
Wchnschr..  p.  813. 

50.  Romer,  P.  :  Ueber  Tuberkuloseimmunitat,  Arztliche  Verhandlungen,  Marburg, 
May,  1909. 

51.  Kiimer.  P.  :  Weitere  Versuche  iiber  Immunitat  gegen  Tuberkulose  durch  Tuber- 
kulose, sugleich  ein  Beitrag  zur  Phthisiogcnese,  Brauer's  Beitr.,  1909,  iii. 

52.  Schiitz,  A.,  and  Vidcky,  R.  :  Ueber  den  Zusammenhang  der  exsudativen  (phlyk- 
tanuliiren)  Augenerkrankungen  UDd  der  Tuberkulose  nebst  Erfahrungen  tiber  den  Wert 
der  Kutanen  und  subkutanen  Tuberkulindiagnostik,  Wien.  klin.  Wchnschr.,  1908.  No.  37. 

53.  SIttler :  Klinische  Betrachtungen  iiber  Skrofulose,  Wiirzburger  Abhandl., 
1909,  p.  9. 
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54.  Stioda,  A.  :  Zur  Symptomatologlo  der  Tuberkulose  des  Iloosakraleelenkes,  Borl. 
klin.  Wchiisihr.,  1000,  p.  242. 

55.  Thcodor  :  Ein  Fall  von  tuborkiiloser  Nephritis  nach  elner  Angina  bel  eincm  sonst 
gcsundon  Kind,  Arch.  f.  Kindcrh.,  1000,  p.  3CG. 

5(5.  Wlnternitz,  M. :  Tuberculosis  of  the  Parathyroid  Gland  and  Its  Relation  to  the 
Occurrence  of  Tetany  in  Tuberculous  Meningitis,  Bull.  Johns  Uopklns  Hosp.,  1909 
p.  i'(;o. 

57.  Zickgraf,  G. :  Ueber  die  Komplikation  der  Lungontuberkulose  von  seiten  der 
oberen  Luflwege,  Ztschr.  f.  Tuberk.,  1909,  p.  480. 

Merkel"  added  to  the  four  proven  cases  of  primary  tuberculosis  of  the  nasal 
mucous  membranes,  another  case  in  a  woman  aged  GO.  Forkel'^  described  a  case 
of  unilateral  ascending  tuberculosis  of  the  genito-urinary  apparatus,  whose  patho- 
logic anatomy  supported  liaunigarten's  teachings  that  tuberculosis  cannot  ascend 
so  long  as  there  is  no  obstruction  to  the  urinary  e.xcretion.  Theodor"  reported 
the  appearance  of  tuberculosis  of  the  kidney  after  angina.  Six  months  previous 
to  the  angina  the  urine  had  shown  nothing  abnormal,  afterwards  tubercle  bacilli 
were  found  in  the  urinary  sediment.  Three  years  later  the  child  died  of  tubercu- 
lous meningitis  and  tuberculosis  of  the  kidney. 

Cadbury'  found  in  his  studies  of  the  bone  marrow  in  phthisis  besides  a  very 
varied  cellular  composition  of  the  marrow  in  the  different  bones,  an  increase  in 
the  lymphocytes  in  disease  of  the  lymph-glands.  Tubercle  bacilli  were  found  in 
63  per  cent,  of  the  cases  either  by  bacteriologic  examination  or  by  animal  injec- 
tion.    Good  reproductions  of  the  microscopic  picture  accompany  the  text. 

Raw"  thought  that  lupus  was  caused  by  the  bovine  bacillus  because  treatment 
with  human  tuberculin  did  not  help.  Leiner  and  Spieler**  were  able  to  demon- 
strate isolated  acid-fast  bacilli  in  a  follicular  eruption.  They  speak  of  acute 
hemorrhagic  miliary  tuberculosis  of  the  skin  and  of  disseminated  miliary  lupus 
and  the  points  of  differential  diagnosis  of  these  three  affections;  they  emphasize 
the  fact  that  a  sharp  distinction  cannot  always  be  made. 

Kretz'*  reports  some  experiments  undertaken  to  determine  whether  small 
hemorrhages  at  the  beginning  of  pulmonary  tuberculosis  were  caused  by  infection 
at  t^vo  separate  times  or  whether  they  were  brought  about  in  each  instance  dur- 
ing the  development  of  the  infection  and  represent  a  stage  of  the  change  of  reac- 
tion of  the  body.  The  experiments  showed  that  such  hemorrhages  might  come 
after  a  single  subcutaneous  infection  and  were  the  result  of  disease  of  the  arteries 
at  the  beginning  of  phthisis. 

Liebermeister*^  found  the  tubercle  bacillus  in  the  blood  of  patients  with 
phthisis  several  months  before  death.  This  distribution  of  the  tubercle  bacillus 
generally  does  not  lead  to  miliary  tuberculosis.  He  found  histologic  changes  in 
almost  all  of  the  organs  of  those  with  phthisis,  which  either  showed  the  picture 
of  tuberculosis  or  appeared  as  foci  of  chronic  inflammation.  Tubercle  bacilli  were 
frequently  found  in  these  changes.  These  atj'pical  processes  were  found  most 
often  in  the  veins  at  the  nerve-roots,  the  kidney,  heart,  liver  and  skin. 

Eomer**  was  able  to  produce  true  consumption  with  cavity  formation  in  ani- 
mals with  chronic  tuberculosis  and  increased  resistance  by  reinfecting  them  with 
large  doses.  He  thought  that  the  fact  that  cavity  formation  in  the  lungs  and  not 
miliary  tuberculosis  resulted,  was  evidence  that  cavities  are  evidence  of  immunity. 
Levy  made  the  same  observations. 

BarteP  observed  that  the  course  of  the  disease  was  different  in  those  animals 
which  had  been  "treated  beforehand."  He  also  found  that  the  virulence  of  the 
tubercle  bacillus  increased  in  the  tissues  of  organs,  especially  in  the  lymphatic 
isystem,  and  he  concluded,  therefore,  that  the  mode  of  entrance  to  the  body  was 
of  especial  significance  in  the  question  of  immunity. 

Romer'*'  inoculated  tuberculous  and  healthy  guinea-pigs  in  the  skin  with 
equal  amounts  of  tubercle  bacilli  and  found  that  the  healthy  animals  had  a  typical 
"impftuberculose"  at  a  dilution  of  1  g.  to  10,000  and  100,000  physiologic  salt 
solution,  while  in  those  animals  with  chronic  tuberculosis  (of  3-4  months  dura- 
tion) the  skin  only  became  diseased  at  a  dilution  of  1:1000  in  a  few  of  the 
animals. 
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Schiitz  and  Vid6ky"  divided  plilyctenular  diseases  of  the  ej'e  into  those  with 
a  basis  of  exudative  diathesis  and  those  due  to  tuberculosis.  They  place  those 
phlyctenulars  which  react  to  tuberculin  in  the  second  group.  There  are  many 
which  do  not  react  to  tuberculin  in  any  form. 

Sittler"  classifies  those  symptoms  as  scrofulous  which  were  formerly  grouped 
under  the  name  of  exudative  diathesis  without  tuberculosis.  No  author  denies 
that  if  tuberculosis  is  superimposed  on  a  diathesis,  as  the  arthritic  diathesis  of 
the  French,  Czerny's  exudative  diathesis,  or  the  so-called  "lymphatismus,"  its 
outcome  is  less  favorable  and  the  boundaries  between  the  diathesis  without  tuber- 
culosis and  the  general  picture  known  as  scrofula,  are  not  obliterated.  The 
changes  of  the  skin  on  the  face  of  scrofulous  children  may  be  mentioned  (one 
cannot  say  whether  these  children  are  already  infected  with  tuberculosis)  ;  one 
finds  most  frequently  on  the  skin  of  the  cheeks  a  round  apparently  discrete  patch 
with  small  scales.  After  a  few  days  the  flecks  disappear  and  there  is  a  diminished 
amount  of  pigment  present.  The  whole  thing  lasts  a  few  days.  Escherich^-  and 
Moro"  and  many  other  pediatricians  consider  scrofula  as  a  reaction  of  an  exuda- 
tive diathesis  to  infection  with  tubercle  bacilli. 

D.  Mode  of  Infection 

58.  Albrecht,  H. :  Ueber  Tuberkulose  des  Kindesalters,  Wien.  klin.  Wchnschr.,  1909, 
p.  327. 

59.  Bartel,  J. :  Zur  Frage  der  Infektionswege  der  Tuberkulose,  Wien.  klin.  Wchnschr., 
1909,  p.  115. 

60.  Baumgarten  :  Welche  Ansteckungsweise  spielt  bei  der  Tuberkulose  des  Menschen 
die  wichtigste  Rolle?  Deutseh.  med.  Wchnschr.,  1909,  p.  1729. 

61.  Escherich.  Th.  :  Die  Infektionswege  der  Tuberkulose  insbesondere  im  Siiuglings- 
alter.  Wien.  klin.  Wchnschr.,  1909,  p.  515. 

62.  Geipel  and  Schmorl  :  Diskussionsbemerkungen  in  der  Gesenschaft  fiir  Xatur 
und  Heilkunde,  Dresden,  20  Februar,  1909. 

63.  Hohlfeld  :  Ueber  die  Bedeutung  der  Rindertuberkulose  fiir  die  Entstehung  der 
Tuberkulose  im  Kindersalter,  Verhandl.  d.  Ges.  f.  Kinderh. 

64.  Huguenin,  B.  :  Xachweis  von  Tuberkelbazillen  im  Blut  eines  Fotus,  Zentralbl.  f. 
Bakteriol.,  1909.  p.  394. 

65.  Rietschel :    Ueber  kongenitale  Tuberkulose,  Jahrb.  f.  Kinderh.,  1909,  Ixx. 

Baumgarten*^  believes  that  air-borne  tuberculosis  is  possible  and  that  the 
intestinal  origin  explains  infection  in  the  intestine  by  the  bovine  bacillus  very 
well. 

Albrecht^  in  a  very  large  number  of  post-mortems  of  children  (over  2,000) 
found  only  0.66  per  cent,  of  which  were  surely  primary  intestinal  tuberculosis. 
In  by  far  the  majority  of  cases,  he  found  the  primary  lesion  in  the  lungs.  It  is 
interesting  to  note  that  he  did  not  find  a  single  case  of  tuberculosis  of  the  cervical 
lymph-nodes  without  infection  of  the  lungs  or  the  tracheobronchial  lymph-nodes. 
He  found  one  isolated  ease  of  tuberculosis  of  the  adenoid.  He  believes  that  there 
is  also  an  affinity  of  the  tubercle  bacillus  to  glandular  tissue  in  hematogenous 
tuberculosis.  This  is  shown  by  the  frequency  of  bone  tuberculosis,  which  almost 
always  begins  in  the  bone  marrow.  He  has  never  seen  this  type  of  tuberculosis 
without  tuberculosis  of  the  lungs  or  bronchial  glands. 

Hohlfeld^  contrary  to  the  statistics  of  Albrecht,  finds  that  primary  intestinal 
tuberculosis  is  relatively  frequent  in  Leipsic  and  believes  that  raw  milk  products 
must  be  considered  as  sources  of  infection  of  bovine  tuberculosis. 

Escherich®^  came  to  the  conclusion,  from  his  examination  of  clinical  and 
anatomic  material,  and  believes,  that  in  aerogenous  tuberculosis  originating  in  the 
center  of  the  lung  with  walling  off  and  caseation  of  the  bronchial  lymph-glands 
and  the  terminal  rupture  of  a  caseous  center  into  the  blood-stream  or  a  bronchus, 
we  have  the  typical  course  of  tuberculosis  which  is  characteristic  for  infancy. 

BarteP'  speaks  of  the  great  difficulties  in  finding  the  mode  of  entrance  of 
tuberculosis  by  autopsy  and  of  passing  judgment.  Conclusions  can  only  be  based 
on  examination  of  lymphoid  tuberculosis. 

Huguenin''*  was  able  to  demonstrate  by  injecting  guinea-pigs  the  presence  of 
tubercle  bacilli,  in  the  heart-blood  of  a  6-months'  fetus  whose  mother  had  tuber- 
culosis.    Neither  the  fetus  nor  the  placenta  were  anatomically  tuberculous. 


PROGRESS    IN    PEDIATRIC'S  451 

Rietschel®  communicated  a  case  of  unquestionable  hereditary  tuberculosis. 
Infection  after  birth  was  excluded.  The  baby  died  at  3  months  of  age  with  gen- 
eral tuberculosis.  It  is  interesting  tliat  tlie  von  Pirquet  was  always  negative. 
This  was  explained  by  the  lack  of  resistance  of  young  babies  to  tuberculosis. 
Rietschel  assumed  that  the  infection  had  taken  place  intrapartum  from  the 
placenta.     Unfortunately  this  was  not  examined. 

GeipeP  thinks  it  improbable  that  a  fetus  can  become  infected  with  tubercu- 
losis without  tlie  presence  of  tuberculosis  of  the  placenta,  but  if  there  is  tuber- 
culosis of  the  placenta,  infection  of  the  fetus  does  not  necessarily  follow. 

Schmorl"-  does  not  consider  tuberculosis  of  the  placenta  rare,  but  does  think 
fetal  tuberculosis  rare.  He  believes  that  the  transmission  of  bacilli  from  the 
mother  to  the  child  by  means  of  placental  tuberculosis  can  only  take  place  at  the 
time  of  birth,  when  there  are  powerful  contractions  of  the  uterus  which  tear  the 
tuberculous  areas,  and  there  is  lessened  resistance  on  the  part  of  the  placenta. 
Transmission  of  tuberculosis  need  not  be  feared  earlier  since  the  tuberculous 
changes  act  as  a  wall,  which  makes  it  difficult  for  the  bacilli  to  get  out  of  the 
placental  tubercles.  The  rare  case  of  infection  in  utero  may  be  caused  in  different 
ways:  by  the  blood-vessels,  through  the  amniotic  fluid;  by  the  intestines;  by  the 
lungs.  Tuberculosis  of  the  fetus  or  infection  at  birth  results  very  quickly  in 
death,  and  it  is  very  improbable  that  it  lies  latent  until  a  later  age. 

Bergmann"  found  during  four  years  108  cases  of  congenital  tuberculosis  in 
horned  cattle;  four  times  in  the  fetus  and  104  times  in  calves,  the  oldest  of 
which  was  three  days  old. 

E.  Bacteriology  and  Serum 

66.  Bauer,  J.  :  Ueber  Iinmunitatsvorgange  bei  dor  Tuberkulose,  Brauer's  Beitr., 
1909,  xiii. 

67.  Bauer.  .T.  :  Die  passive  Uebprtragung  dcr  Tuborkuloseniiberompflndlichkeit, 
Munchen.  med.  Wchnschr.,  1909,  p    1218. 

68.  Bauer.  .T.  :  Ueber  den  Nachweis  der  Antigene  boi  der  Komplementablenkung  der 
Tuberkulose,  Miinchen.  med.  Wchnschr.,  1909.  p.  71. 

69.  Bohme,  A.  :  Ueber  Tuberliulose-Immunopsonine,  Miinchen.  med.  Wchnschr.,  1909, 
p.  1184. 

70.  Deycke,  P.,  and  Much.  H.  :  Bakteriolyse  und  Tuberkelbazillen,  Munchen.  med. 
Wchnschr.,  1909,  p.  1985. 

71.  Eber  :  Weitere  experimentclle  Beweise  fiir  die  nahe  Verwandtschaft  der  beim 
Menschen  und  beim  Rinde  vorliommenden  Tuberl^elbazillen  und  die  Moglichl^eit  einer 
T'mwandlung  menschlicher  Tuberlielbazillen  in  rindervirulente  Formen.  Munchen.  med. 
Wchnschr.,  1909,  p.  2215. 

72.  Eitner.  E.,  and  Storlv.  E.  :  Serologische  Untersuchungen  bei  Tuberiiulose  der 
Lunge  und  der  Haut,  Zentralbl.  f.  Bakterio!..  1909. 

73.  Ellermann.  V.,  and  Erlandsen  :  Ueber  Sensibilisierung  bei  der  kutanen  Tuber- 
kulinreaktion,  Brauer"s  Beitr.,  xiv. 

74.  Engel  :  Ueber  das  Verhalton  der  kindlichen  Tuberliulose  gegen  Tuberlculin, 
Brauer's  Beitr.,  1909,  xiii. 

75.  McFarland,  .T.,  and  Beardsley.  G.  :  Elimination  of  Tubercle  Bacilli  bv  the  Intes- 
tines. 5th  An.  Rep.  H.  Phipps  Inst.,  1909 

76.  Pontes.  A.  :  Untersuchungen  iiber  die  chemische  Xatur  der  den  Tuberkelbazillen 
oigen  Fett-  und  Wachsarten  und  iiber  das  Phiinomen  der  Saureresistenz,  Zentralbl.  f. 
Bakteriol.,  1909,  xlix,  317. 

77.  Pontes.  A.  :  Ueber  eine  in  den  tiiberkulfisen  Uvmphdrusen  vorhandene,  Tuberkel- 
bazillen totende  Substanz,  Zentralbl.  f.  Bakteriol..  1909,  1.  78. 

78.  Fornet,  W.,  and  Porter.  A.  :  Opsonine  unci  .\ntiopsonine  in  ihrer  Wirkung  auf 
Tuberkelbazillen,  Zentralbl.  f.  Bakteriol.,  1909.  li.  138. 

79.  Frugoni,  C. :  Studien  iiber  das  Blutserum  der  Tuberkulosen  und  die  Exsudate 
der  serosen  Huhlen  mittcls  Komplemcntbindung.  Berl.  klin.  Wchnschr.,  1909,  p.  1724. 

80.  Fua.  R..  and  Koch,  H.  :  Zur  Kenntnis  der  mit  Tuborkulin  komplementbindenden 
Stoffe  im  Serum  tuberkulciser  Kinder,  Brauer's  Beitr.,  1909.  xiv. 

81.  Griiner.  O. :  Ueber  die  Ilerabsetzung  der  Tuberkulinempflndlichkeit  Tuberkuloser 
wahrend  der  Masern,  Miinchen.  med.  Wchn.schr.,  1909.  p.  1681. 

82.  Griiner,  O.  :  Ueber  Agglutination  bei  tubcrkulijsen  Kindern.  Brauer's  Beitr.. 
1909.  xiv. 

83.  Koch,  H.  :  Beitrage  zur  Frage  der  Komplementbindungsreaktlon  bei  Tuberkulose, 
Miinchen.  med.  Wchnschr.,  1909,  p.  2310. 

84.  Laub,  M.,  and  Novotny,  .1.  :  Ueber  komplementbindende  Substanzen  bei  Tuber- 
kulose, Wien.  klin.  Wchnschr..  1909,  p.  1104. 

85.  Liebermeister,  G.  :  Ueber  die  nach  Ziehl  nicht  darstellbare  Form  der  Tuberkel- 
bazillen, Deutsch.  med.  Wchnschr.,  1909,  p.  1224. 

86.  Lippmann.  A.  :  Zum  Xachweis  der  Tuberkelbazillen  im  stromenden  Blut  der 
Phthisiker.  Miinchen.  med.  Wchnschr.,  1909,  p.  2214. 

87.  I'feilTer,  II..  and  Persch.  R.  :  Untersuchungen  iiber  die  Einwirkung  von  Verdau- 
ungsfermenten  auf  Tuberkulin,  Wien.  klin.  Wchnschr.,  1909,  p.  1149. 
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88.  rickcrt,  M.  :  Ueber  natiirliche  Tuberqulinresistcnz,  Dcutsch.  med.  Wchnschr., 
1909,  p.  1013. 

89.  Pickert.  M.  :  Ueber  das  Gesotzmiissige  Auftroton  von  Tuberkulinantikorpern  im 
Laufe  der  spozifischen  Behandlung  und  seine  Bedeutung  fiir  die  Tiierapie,  Deutscli.  med. 
Wchnsclnr..  liJO'J,  p.  1514. 

90.  Uabino'.vitscli,  il.  :  Eine  neue  Metliode  zur  genaiien  Bestimmung  der  Quantitiit 
der  Tubei'kolbazillen  bei  Impfvorsuchen,  Ueutsch.  med.  Wclinsclir.,  1909,  p.  1102. 

91.  Schmitz,  E.  :  Experimeutelle  Untersucliungen  iibcr  die  Virulenz  latenter  tuber- 
kuloser  Ilerde  bei  Mcnschen,  Kind  und  Scliwein,  Frankf.  Ztschr.  f.  Pathol.,  1909,  p.  88. 

92.  Siebcrt,  C.  :    Zur  Biologie  der  Tuberkelbazillen,  Zontralbl.  f.  Bakteriol.,  li,  o05. 

93.  Von  Szaboky,  J.  :  Priizipitationsuntersucliungen  bei  Tuberkulosen,  Ztsclir.  f. 
Tuberk.,  1909. 

94.  Wehrli,  E.,  and  Knoll,  W. :  Ueber  die  nach  Much  farbbare  granulare  Form  des 
Tuberkulosevirus,  Brauer's  Beitr.,  1909,  p.  14. 

Virulence. — Schmitz*^  found  virulent  tubercle  bacilli  in  totally  calcified  tuber- 
cles in  man,  cattle  and  pigs. 

Pontes"  believes  that  there  is  a  substance  in  the  lymph-glands  of  guinea-pigs 
which  has  the  power  of  reducing  the  number  of  tubercle  bacilli  in  vitro. 

Much  and  Deycke™  obtained  bacteriolysis  of  the  tubercle  bacillus  in  vitro  with 
lecithin  in  a  few  minutes,  also  with  cholin  and  neurin.  The  bovine  type  was  not 
acted  on  so  easily  as  the  human  type. 

McFarland  aud  Beardsley"  did  not  find  tubercle  bacilli  in  the  feces  of  guinea- 
pigs  and  rabbits  after  intravenous  injections  of  tubercle  bacilli  and  only  found 
them  occasionally   in  general  tuberculosis. 

Serum. — Pickert*'  was  able  to  show  by  means  of  a  special  method  devised  by 
Lowenstein  and  himself  (see  Schelble's  Ref.,  1908)  that  the  serum  of  patients 
with  pulmonary  tuberculosis  who  had  had  specific  treatment  occasionally  had  the 
action  of  neutralizing  the  action  of  tuberculin  on  the  skin  of  tuberculous  sub- 
jects. He  found  this  property  present  more  often  in  the  serum  of  those  patients 
in  whom  the  disease  was  running  a  favorable  course.  These  patients  reacted 
weakly  to  diluted  tuberculin  and  only  reacted  to  5  per  cent,  or  stronger.  After 
the  injection  of  large  doses  of  tuberculin,  he  noticed  an  increased  power  of  neu- 
tralization in  the  serum  and  recommends,  therefore,  tuberculin  therapy. 

Bauer''*  tried  whether  Marmorek's  serum  mixed  with  the  serum  of  a  tubercu- 
lous man,  gave  fixation  of  the  complement.  The  reaction  was  negative  with  ten 
tuberculous  children  as  well  as  with  pure  "tuberkelbazillen-derivaten."  He  .said 
furthermore,  that  the  antigen  groups  for  tuberculin  and  the  emulsions  of  bacilli 
have  characteristics  of  their  own  and  said  that  the  use  of  the  antigen  is  valueless 
for  diagnostic  purposes. 

Fua  and  Koch**  were  not  able  to  show  complement  fixation  in  either  the  serum 
or  the  spinal  fluid  of  untreated  children,  who  haa  tuberculosis,  and  found  it  only 
in  one-third  of  those  treated. 

Laub  and  Xovotnj'**  found  the  fixation  of  the  complement  positive  now  and 
then  in  tuberculous  patients  post-mortem  but  they  also  found  it  in  non-tubercu- 
lous patients.     They,  therefore,  consider  that  the  reaction  is  not  specific. 

Koch*^  found  antibodies  only  in  children  who  had  had  specific  treatment. 

V.  Szaboky"^  found  a  precipitin  between  the  blood-serum  of  tuberculous  patients 
and  rabbits  which  had  been  injected  with  the  protein  part  of  tuberculous  tissue. 
He  could  not  show  any  connection  between  the  precipitating  power  of  the  blood- 
serum  of  tuberculous  patients  and  the  stage  of  the  disease.  The  fact  that  many 
tuberculous  sera  precipitate  physiologic  salt  solutions,  lipoid-free  e.xtracts  of 
tubercle  bacilli,  and  lecithin  makes  the  specific  test  of  precipitins  less  valuable. 

Frugoni"  gives  the  conclusions  of  his  studies  on  fixation  of  the  complement, 
without  the  protocol.  He  does  not  get  constant  results  in  determining  the  etiology 
of  exudates  by  fixation  of  the  complement. 

According  to  Griiner*^  the  phenomena  of  agglutination  has  theoretical  interest, 
but  is  of  no  practical  value. 

Bauer"  tried  to  give  passive  immunity  to  normal  guinea-pigs  by  injecting  them 
with  the  blood-serum  of  tuberculous  guinea-pigs  and  man.  The  reaction  with 
fever  was  most  definite  when  the  tuberculin  was  injected  twenty-four  to  forty- 
eight  hours  after  the  preparatory  treatment.  It  was  to  be  seen  for  several  days. 
The  guinea-pigs  which  were  made  anaphylactic  did  not  become  tuberculous. 
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Fornet  ami  roiter"  found  "tlieimolabile"  opsonins  in  the  serum  of  tuberculous 
and  healthy  patients.  They  found  that  the  antiopsonins  in  the  lieated  or  dialyzed 
serum  attached  themselves  only  to  the  thermolabile  opsonins  of  fresh  serum  and 
they  believe  that  i)Ossibly  the  variation  of  the  opsonic  index  in  an  infected  organ- 
ism can  be  explained  by  the  formation  of  antiopsonins. 

Biilinu"'"'  did  not  find  any  "tuborkuloscbaktcriotropinen"  in  the  blood  of  normal 
men;  he  found  a  small  amount  in  those  witli  mild  tuberculosis  and  none  in  miliary 
tuberculosis.  Treatment  with  new  tuberculin  increased  these  bodies.  lie  found 
no  definite  connection  between  the  course  of  the  disease  and  the  amount  of  "bac- 
teriotropin"  and  therefore  considers  them  of  no  prognostic  value.  Serum  rich  in 
"bacteriotropin"  can  be  made  more  powerful  by  heating.  The  variations  in  the 
opsonic  curve  can  only  be  explained  in  part  by  the  "bacteriotropin."  There  must 
be  other  factors  which  play  a  part. 

Griiner*'  tested  the  puncture  reaction  "tuberculinstichreaction"  in  thirteen 
tuberculous  individuals  with  measles  and  found  that  the  sensibility  to  tuberculin 
was  greatly  diminished  during  the  exanthema  and  that  it  increased  rapidly  about 
eight  days  after  the  rash  broke  out.  He  believes  that  the  diminution  of  the 
reaction  in  measles  is  not  due  to  an  antituberculin  in  the  serum  of  those  with 
measles  but  to  the  sensibility  of  the  patient  with  measles  against  the  tubercle 
bacillus. 

F.  Diagnosis 

95.  Ahmann :  U^bor  eine  neiie  Kontrastfiirbunj;  znr  Darstcllung  intrazelluUirer 
Tuberkclbazillen  im  Auswurf,  Munchen.  mod.  Wchnschr.,  1909,  p.  058. 

9().  Bormbaeh,  P.  :  Vergleichontle  Untcrsuchunsen  uber  den  Wert  der  Bordetschen 
unci  Pirqueti?clien  Keaktion.  Ztschr.  f.  Tuberk.,  p.  491. 

97.  Bernhardt,  G.  :  Uober  die  Verwcnduni?  von  Antiformin  und  lisroin  fiir  den 
Nachweis  der  TuberkelbazlUen  im  Sputum,  Deutsch.  med.  Wcbnschr..  1909,  p.  142.S. 

98  Berha,  F.  :  Uebor  das  Verhaltnis  der  zur  Darstellung  gelangten  Tuberkelbazillen 
bei  Sputumfiirbemethode,  Zentralbl.  f.  Bakteriol.,  11,  678. 

99.  Von  Betegh,  L.  :  Ueber  eine  neue  Methode  zur  Darstellung  der  Tuberkelbazillen- 
sporen,  Zentralbl.  f.  Bakteriol.,  1909,  xlix,  4C1. 

100.  Buschke,  A.,  and  Kuttner,  P.  :  Zur  Technik  der  v.  Pirquetschen  Reaktion,  Berl. 
klin.  Wchnschr.,  1909,  p.  1304. 

101.  Caan,  A.  :  Vprgleichende  Untersuchungen  tibor  neuere  Methoden  der  Tuberkul- 
pilzfiirbung,  Zentralbl.  f.  Bakteriol.,  1909,  xlix,  037. 

102.  Cohn.  M.  :  Zur  Anatomie,  Pathologic  und  Rontgenologic  der  Lungentuberkulose, 
Berl.  klin.  Wchnschr.,  1909,  p.  1304. 

103.  Dembinski,  B.  :  Uebor  die  klinische  Bedeutung  der  Calmetteschen  Reaktion, 
Ztschr.  f.  Tubork.,  1909,  p.  297. 

104.  Blackwood,  Douglas  J.  :  The  Opsonic  Index  in  Pulmonary  Tuberculosis,  5th  An. 
Rep.  H.  Phipps  Inst.,  1909. 

105.  Ellermann,  V.,  and  Erlandsen,  A.  :  Uebor  quantitative  Ausfiihrung  dor  kutanen 
Tuborkulinreaktion  \ind  iiber  die  klinische  Bedeutung  des  Tuberkulinititers,  Deutsch.  med. 
Wchnschr.,  1909,  p.  436. 

106.  Franz,  K. :  Ergobnlsse  mchrjiihriger  Beobachtungen  an  1,000  im  .Tahre  1901  bis 
1902  mit  Tuborkulin  zum  diagnostischen  Zwecke  injizierten  Soldaten,  Wien.  klin. 
Wchnschr.,  1909,  p.  991. 

107.  Gasis.  D.  :  Ueber  cine  neue  Reaktion  der  Tuberkelbazillen  und  eine  darauf 
bogriindete  difiEerenzialdiagnostische  Fiirbungsmethode  derselben,  Zentralbl.  f.  Bakteriol., 
xi;  111. 

108.  Gabrilowitsch,  J.:  Zur  Sputumuntersuchung  bei  Phthisikern,  Ztschr.  f.  Tuberk., 
1909. 

109.  Hamburger.  F.  :  Uebor  die  Stichreaktion  bei  dor  Diagnose  kindlicher  Tuberkulose, 
Miinchen.  med.  Wchnschr.,  1909,  p.  22. 

110.  Ilatano  :  Uebor  kombinierte  Fiirbungsmethoden  fiir  Tuberkelbazillen,  Berl.  klin. 
Wchnschr..  1909,  p.  028. 

111.  Ilolloson,  E.  :  Uebor  die  kutane  Tuborkulinreaktion  im  Kindesalter,  Jahrb.  f. 
Kindorh.,  1909,  p.  063. 

112.  Kaminor,  S.  :  Hat  die  Ophthalmoroaktion  fiir  die  Prognosenstellung  bei  dor 
Tuberkulose  der  Schwangcron  Bedeutung?  Berl.  klin.  Wchnschr.,  1909,  p.  392. 
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Tuherciilin  Diagnosis — Cutaneous,  Intracutaneous,  and  Subcutaneous  Methods: 

Poten  and  Griemert"*  found  negative  reactions  in  thirty-five  infants  between 
one  and  fourteen  days  old  and  in  four  babies  between  three  and  four  weeks. 

Hellesen'"  and  Mallinkrodt^"  believe  the  cutaneous  tuberculin  reaction  to  be 
of  clinical  value. 

Ellerinann  and  Erlandsen"''  find  that  the  sensibility  against  tuberculin  of  those 
with  clinical  tuberculosis  six  times  as  great  as  those  without  tuberculosis  and 
believe  that  tuberculin  dilutions  are  of  value  in  determining  the  reaction  of  the 
body  against  the  disease.  An  accurate  standardization  of  the  tuberculin  used  is 
necessary  for  such  work. 

Buschke  and  Kuttner'"*  inject  25  per  cent.  A.  T.  into  a  cantharides  blister  and 
find  the  tuberculin  reaction  more  sensitive  than  the  von  Pirquet;  they  do  not 
attribute  any  practical  significance  to  this  modification. 

Tedeschi""  describes  the  superiority  of  the  eye  reaction.  Ohm'"'  recommends 
the  cutaneous  reaction  with  iron  tuberculin  (Dittborn  and  Scholz:  Deutsch.  med. 
Wchtischr.,  1908,  Xo.  38)   because  a  positive  reaction  means  an  active  tuberculosis 
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especially  in  the  adult,  and  the  negative  reaction  rules  out  tuberculosis.  These 
conclusions  seem  to  the  writer  too  optomistic  in  view  of  the  fact  that  2S  per  cent, 
of  positive  tuberculous  patients  have  negative  reactions  and  a  relatively  large 
number  of  those  not  sick  with  tuberculosis  and  the  suspicious  ones  react  positively. 
The  method  seems  of  value  in  children  free  from  tuberculosis. 

Veit'*-  considers  the  cutaneous  reaction  to  be  of  equal  importance  in  diagnosis 
in  children  to  the  subcutaneous  injection  of  tuberculin. 

Kritz"°  saw  a  negative  von  Pirquet  reaction  five  days  ante-mortem  in  one 
case  of  pneumococcus  meningitis  which  showed  at  autopsy  tuberculosis  of  the 
bronchial  glands  and  also  fourteen  days  before  death  in  a  tuberculous  child,  and 
questions  whether  cachexia  can  change  the  power  of  reacting. 

Hamburger'"*  found  that  a  negative  cutaneous  reaction  is  seldom  absent  in 
active  tuberculosis  but  comes  now  and  then.  Schelble  thinks  that  only  two  of 
the  eight  cases  reported  as  active  tuberculosis  can  be  considered  such;  those  are 
Cases  6  and  8.  In  Case  G  the  absence  of  the  reaction  can  be  attributed  to  the 
cachexia. 

Raw"^^  is  not  convinced  of  the  reliability  of  the  Detre  test  with  human  and 
bovine  tuberculin  for  the  purpose  of  determining  the  kind  of  infection.  Schvitz 
and  Videky"  believe  from  their  experience  that  differentiating  inoculation  is 
useless  on  account  of  the  great  difference  in  the  morphology  of  the  papule  and 
the  time  and  course  of  the  reaction. 

Turban'"  recommends  subcutaneous  injection  and  careful  physical  examina- 
tions as  a  reliable  diagnostic  method  of  finding  pulmonary  tuberculosis  in  the 
adult. 

Roepke'-'  believes  that  an  elevation  of  the  temperature  contra-indicates  sub- 
cutaneous injections  of  tuberculin. 

Sahli'"  completely  rejects  the  diagnostic  value  of  injections  of  tuberculin. 

Eye  Reaction. — Wolff-Eisner'"  recommends  a  1  to  2  per  cent,  tuberculin  vaselin 
ointment  in  the  conjunctival  reaction  and  discusses  in  conclusion  the  practical 
application  of  the  reaction  with  pros  and  cons  and  emphasizes'"""  again  that  a  posi- 
tive reaction  means  the  presence  of  active  tuberculosis,  and  accordingly  is  of  great 
prognostic  value.  The  conjunctival  reaction  is  of  little  value  in  ophthalmology. 
It  depends  on  the  reaction  of  the  inner  eye  and  very  small  amounts  must  be 
instilled  to  be  free  from  danger. 

Schuster'^*  considers  the  conjunctival  reaction  accidental.  He  believes  that  a 
prognosis  can  only  be  made  from  accurate  examination  of  the  lungs. 

Dembinski'"^  found  a  positive  conjunctival  reaction  in  90  per  cent,  of  those 
tuberculous,  55  per  cent,  of  the  suspicious  cases,  and  20  per  cent,  of  the  clinically 
non-tiabercular.  Turban'"  considers  the  eye  reaction  dangerous,  likewise  Sahli" 
and  V.  Szaboky"*  discuss  the  limitation  of  Calmette's  procedure  with  cobra-poison, 
the  agglutinations,  and  the  opsonins.  They  conclude  that  bacteriologic  examina- 
tion is  indispensible. 

Serum. — The  technic  of  estimating  the  opsonic  index,  according  to  Douglas 
Blackwood'  is  too  difficult  for  practical  use  in  a  clinic. 

Fornet  and  Porter"  find  an  opsonic  index  which  goes  from  one  extreme  to  the 
other  in  patients  with  advancing  tuberculosis  and  consider  this  of  reliable  diag- 
nostic importance.  The  action  of  the  opsonins  in  inactive  tuberculosis  is  not 
mentioned. 

Turban'"  discusses  the  conditions  in  which  the  opsonic  index  may  be  used  in 
the  diagnosis  of  active  pulmonary  tuberculosis. 

Ahmann""  describes  a  method  of  staining  by  contrast  the  protoplasm  of  the 
leukocytes  and  the  tubercle  bacilli,  so  that  they  may  more  easily  be  differentiated. 

Russow"*  speaks  of  technic. 

Diagnosis  by  Bacteriologic  Examination. — Weihrauch"*  believes  the  Ziel  stain 
valuable  after  previously  treating  the  sputum  with  antiformin.  Lange  and 
Nitsche'"  described  a  method  of  demonstrating  the  tubercle  bacillus  by  KOH  and 
ligroin.      Schaeven'^'  is   pleased   with   this    method.      Bernhardt'"   combined   this 
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method  with  that  of  Uhlenhuth  and  Xylander.  KogeP"  used  the  method  of  Eller- 
mann-Erhmdsen  (Ztschr.  f.  Hyg.,  1908).  Von  Getogh"^  described  a  method  of  show- 
in»  the  spores  of  the  tubercle  bacillus  with  silver  nitrate  solution.  Gasis  used  a 
new  color  method  which  depended  on  the  combination  of  alkalies  with  the  tubercle 
bacillus.  Vogt/"  MMV,  thinks  this  method  useful  in  staining  bacilli,  especially 
in  diflferentiating  them  from  the  Smegma  bacillus.  WoliP"  comes  to  the  con- 
clusion that  Much's  method  gives  useful  results  in  demonstrating  the  tubercle 
bacillus,  where  the  Ziel  stain  does  not  stain.  Latent  tuberculosis  in  lymph- 
glands  can  be  shown  with  the  Much  stain.  Liebermeister'^  showed  that  not 
only  the  tubercle  bacillus  but  also  many  other  bacteria  contain  granules  and 
that  therefore  the  granules  of  the  tubercle  bacillus  can  be  confused  with  those 
of  other  bacteria;  Gram-positive  rods  and  rods  with  granules  are  only  of  diag- 
nostic significance  when  other  bacteria  can  be  excluded.  Wehrli  and  Knoir  say 
that  when  Much's  method  is  used  correctly  it  is  very  valuable.  Lipmann-"  devised 
a  method  of  bacterioscopic  demonstration  of  the  tubercle  bacillus  in  the  blood  by 
dissolving  blood  with  acetic  acid  and  further  treatment  with  antiformin.  Schnit- 
ter'^  used  Staiible's  method  of  finding  the  tubercle  bacillus  in  blood  and  thinks  it 
is  a  valuable  aid  in  difficult  cases  of  differential  diagnosis  between  typhoid  fever, 
sepsis  and  miliary  tuberculosis.  Gabrilowitsch'"'  proposed  to  simplify  Gaffky's 
table  because  many  numbers  of  this  table  have  no  significance  in  prognosis. 

Physical  and  Roentgen-ray  Diagnosis: 

Schick"-  discussed  the  symptom  of  expiration  cough  in  tuberculosis  of  the 
lymph-nodes  at  the  hilums  of  the  lungs  and  considers  it  of  value  in  diagnosis. 
Sluka'^"  reports  in  detail  the  Roentgen  findings  in  these  cases  and  considers  the 
diagnosis  of  tuberculosis  of  the  bronchial  glands  in  children  during  the  first  years 
of  life  certain  when  the  following  three  symptoms  are  present:  Expiratory  cough, 
positive  Pirquet  reaction  and  characteristic  Eoentgen  pictures  of  diseased  glands 
in  the  lungs. 

Some  of  the  authors  who  discussed  the  paper,  consider  an  inspiratory  cough 
rare,  and  others  considered  the  Roentgen  diagnosis  of  bronchial  glands  of  little 
value  in  early  infection  of  the  glands.  Kniipfelmacher  drew  attention  to  the 
great  value  of  temperature  charts  in  such  children. 

Krause"'  gave  a  historical  sketch,  described  the  technic,  and  communicates  the 
results  of  Roentgen-ray  examinations. 

Schaefer""  believes  the  differences  of  temperature  in  the  axillje  is  a  failure  to 
measure  correct  temperatures  and  that  they  are  of  no  diagnostic  value  in  localizing 
the  tuberculosis  in  the  lung. 

G.  Prophylaxis 
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172.  Schmey,  F.  :  Ueber  die  Bezicbungen  der  Skrofulose  und  Tuborkulose,  Tuberku- 
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According  to  Jong^'"  not  only  the  tubercle  bacilli  of  cows'  milk  can  stand  pas- 
teurization of  71  to  72  C.  for  a  half  an  hour,  but  also  those  in  the  horse,  goat, 
sheep,  pig,  cat  and  human  milk.  Such  milk  cannot  be  considered  free  from 
infectious  agents.  This  report  is  of  significance  because  Smit  demonstrated 
tubercle  bacilli  in  the  milk  of  cows  free  from  tuberculosis  of  the  udder. 

Henschen"*  drew  attention  to  the  fact  that  inebriety  should  be  stopped; 
alcoholism  is  the  principal  cause  of  poverty  and  poverty  is  the  fundamental 
cause  of  tuberculosis. 

Kohler'''-  describes  the  influence  of  bad  living  on  the  spread  of  tuberculosis 
and  proposes  reforms  in  the  hygiene.  He  reports  the  result  of  quiet  moderate 
living  of  one  thousand  Rhenish  workmen  who  had  pulmonary  tuberculosis;  the 
effect  on  the  children  of  the  married  ones  was  of  especial  interest. 

Hart^^'  does  not  consider  that  infection  in  childhood  is  synonymous  with  early 
or  late  tuberculosis.     He  recommended  systematic  exercises  to  develop  the  chest. 

Ritter  and  Vehling^''  took  very  accurate  histories  in  206  cases  of  adult  pul- 
monary tuberculosis  and  came  to  the  conclusion  that  in  82  per  cent,  the  infection 
was  probably  during  childhood.  The  preponderance  of  severe  diseases  in  those 
persons  who  have  presumably  not  had  tuberculosis  in  childhood  is  striking,  as  is 
the  mild  course  of  the  diseases  in  those  who  have  probably  had  tuberculosis. 

A.  Czerny"  says  that  the  children  of  individuals  with  tuberculosis,  living  in 
the  same  environs  as  their  parents,  are  repeatedly  infected,  although  possibly  not 
tuberculous  at  first.  He  says  that  not  only  the  nurse  but  also  all  persons  who 
have  the  care  of  a  young  child  should  be  examined  for  tuberculosis. 

Neubecker'"^  says  that  in  Germany  it  depends  on  the  will  of  the  sick  persons 
whether  they  will  be  treated  or  not. 

Knopf""  spread  "rules"  for  preventing  the  infection  of  children  with  tubercu- 
losis. These  rules  are  short  and  easy  to  understand.  The  necessity  of  great  care 
of  the  children  in  tuberculous  families  was  brought  up  in  the  VIII  International 
Conference  on  Tuberculosis  and  in  the  fourth  Congrds  medical  latino-american. 
When  we  hear  from  the  different  authorities  how  difficult  it  is  to  protect  the 
healthy  children  from  their  phthisical  elders,  we  come  to  the  conclusion  that 
"remorseless  separation  of  the  phthisical  from  their  families  is  necessary." 

Unterberger"'  is  not  hopeful  of  such  "inhumane"  treatment  because  the  inher- 
ited predisposition  and  not  the  infection  itself  is  principal  cause.  He  recommends 
therefore  that  the  energies  be  concentrated  on  strengthening  the  child. 
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H.  Therapy 
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185.  Bortarelli,  E.  :  Ueber  die  Immunisierung  des  gesunden  Menschen  mit  Kochschem 
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189.  Ferreira,  C.  :    L'Atoxyl  dans  la  Tuberculose,  Tuberkulosis.  1909,  p.  63. 

190.  Fischer. '  B.  :  Histolbgische  Untersuchungen  iiber  den  Einfluss  der  Bierschen 
Stauungshvperiimie  auf  die  menschliche  Tuberkulose,  Frankfurter  Ztschr.  f.  Pathol., 
1909,  p.  926. 

191.  Frugoni,  C,  and  Grixoni,  G.  :  Giinstiger  Einfluss  der  Wirksamen  Elemente  der 
Schilddriise  auf  die  experimentellen  tuberkulosen  und  pseudo-tuberkulosen  Infektioncn, 
Berl.  klin.  Wchnschr.,  1909,  p.  1160. 

192.  Fuchs.  A.  :  Uel>er  die  Behandking  tuberkuloser  Kinder  mit  hohen  Tuberkuinde- 
osen,  Verhandl.  d.  Ges.  f.  Kinderh.,  1909. 

193.  Gabrilowitsch,  J.  :  Ueber  das  Endotin  die  wirksame  Substanz  des  Kochschen 
Alttuberkulins,  Tuberkulosis,  1909,  p.  507. 

194.  Ganghofer,  F.  :  Ueber  die  Behandlung  tuberkuloser  Kinder  mit  dem  Antituber- 
kuloseserum  :\Iarmorek  auf  rektalem  Weg,  Wien.  klin.  AA  chnschr.,  1909.  p.  92. 

195.  Gasis,  D.  :  Ein  weiterer  Beitrag  zu  meiner  neuen  DifEerentialfiirbungsmethode 
der  Tuberkelba'zilien.  Berl.  klin.  Wchnschr.,  1909,  p.  836. 

196.  Gudzent :  Behandlung  mit  der  Kuhnschen  Lungensaugmaske,  Berl.  klin. 
Wchnschr.,  1909,  p.  201. 

197.  Hantjens,  A.  :  Die  Behandlurg  mit  Filtrase.  einem  neuen  Mittel  gegen  Tuber- 
kulose und  die  damit  erzielten  Kesultate,  VIII  intern.  Tulx>rkuIosekonferenz,  1909. 

198.  Hamman,  L.,  and  Wolman.  S.  :  Tuberculin  Treatment  Among  Dispensary  Pati- 
ents. Bull.  Johns  Hopkins  Hosp.,  1909,  p,  225. 

199.  Henig,  A.  :  Die  Fruhdiagnose  der  verschiedenen  Tuberkuloseformen  und  der 
Einfluss  der  nordischen  Meere  auf  Tuberkulose,  Ztschr.  f.  Tuberk.,  1909. 

200.  Herzberg.  S.  :  Vorlauflge  Mitteilung  iiber  die  Behandlung  mit  "JK"  Spengler, 
Miinehen.  med.  Wchnschr..  1909.  p.  243. 

201.  Karewski.  F.  :  Ueber  die  neuren  Methoden  chirurgischer  Therapie  der  Lungen- 
tuberkulose,  Ztschr.  f.  Tuberk.,  1909,  p.  465. 

202.  Karo,  W.  :  Speziflsche  Mittel  in  der  Diagnose  und  Therapie  der  Urogenitaltuber- 
kulose,  VIII  intern.  Tuberkulosekonferenz.  1909. 

203.  Kiralyfi.  G.  :  Ueber  die  Virulenzanderung  der  Tuberkelbazillen  im  Verlauf  der 
spezifischen  IJehandlung,  Ztschr.  f.  med.  Klin.,  1909,  Ixvii,  141. 

204.  Klapp :  Die  konservative  Behandlung  der  chirurgischen  Tuberkulose,  Deutsch. 
med.  Wchnschr..  1909,  p.  1739. 

205.  Klebs.  E.  :  Die  antagonistische  Therapie  der  Tuberkulose,  VIII  intern.  Tuber- 
kulosekonferenz, 1909. 

206.  Koch,  A.  :  Bemerkungen  zur  vorlaufigen  Mitteilung  iiber  die  Behandlung  mit 
"JK"  von  P.  Herzberg,  Ztschr.  f.  Tuberk.,  1909.  p.  213. 

207.  Kohler,  F.  :  Behandlung  der  Lungentuberkulose  an  der  See,  Ztschr.  f.  Tuberk., 
1909,  p.  60. 

208.  Kohler  :  Beitriige  zur  stomachalen  Anwendung  der  Kochschen  Bazillenemulsion, 
Ztschr.  f.  Tuberk..  1909,  p.  89. 

209.  Kohler  :  Die  Bedeutung  Agyptens  in  der  Behandlung  unserer  Lungentuberkulosen, 
Ztschr.  f.  Tuberk.,  1909,  p.  390. 
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213.  Krokiewicz,  A.  :  Ueber  die  Behandlung  der  Tuberkulose,  Wien.  klin.  Wchnschr., 
1909,  pp.  301  and  340 

214.  Lang,  E.  :  Die  Behandlung  des  Lupus  vulgaris,  mit  Riicksicht  auf  die  Patho- 
genese,  Deutsch.  med.  Wchnschr.,  1909,  p.  1743. 

215.  Lissauer,  A.  :  Zur  Technik  der  Kehlkopfspiegelung  mit  Sonnenlicht,  Miinehen. 
med.  Wchnschr.,  1909,  p.  920. 

216.  Litzner :  Ein  Fall  von  Lupus  des  Gesichtes,  beheit  mit  Kochs  Tuberculin, 
Ztschr.  f.  Tuberk..  1909.  p.  231. 

217.  Liithje  :  Einige  Bemerkungen  iiber  die  Bedeutung  der  Opsonine,  speziel  fiir  die 
Diagnose  und  Therapie  der  Tuberkulose,  Therap.  Monatschr.,  1909,  p.  12. 

218.  Malgat,  J. :  Les  energies  solaires  dans  la  tuberculose  pulmonaire,  Tuberkulosis, 
1909.  p.  11. 

219.  Montenegro.  V. :  Sur  les  m6thodes  de  traitment  par  la  tuberculine,  Ztschr.  f. 
•Tuberk.,  1909,  p.  129. 

220.  Most,  A.  :  Ueber  die  Entstehung,  Verhiitung  und  die  Behandlung  der  Halsdrusen- 
tuberkulose,  Berl.  klin.  Wchnschr.,  1909,  p.  93. 

221.  Most :  Ueber  den  heutigen  Stand  der  chirugischen  Behandlung  der  Lungentu- 
berkulose, Tuberkulosis,  1909.  p.  99. 
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229.  Humpf,  K.  :  Zweiter  .labresbericlit  von  Dr.  Kumpf  s  Sanatorium  Ebersteinburg  bel 
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Tuberk..  1909,  p.  22:?. 
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1909,   p.   1721. 
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Ztschr.  f.  Tuberk.,  19(»9.  p.  1. 

240.  Turmann,  .1.  :  Ueber  die  Behandlung  der  Tuberkulose  mit  einem  spezifische  wirken- 
den  Jodpriiparat.  Miinchen.  med.   Wchnschr..   1909,  p.   1532. 

241.  Vos.  H.  :  Ueber  die  rektale  Anwendung  des  Marmorok-Serums  in  der  Lungentu- 
berkulose, Ztschr.  f.  Tuberk.,  19(J9,  p.  346. 

242.  Weinberger :  Zur  Bezeichnung  der  Tuberkulindosen.  Miinchen.  med.  Wchnschr., 
1909.    p.    2217. 
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Bull.  Johns  Hopkins  Hosp.,  1909,  p.  253. 
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Tuberculin  Therapy. — According  to  Llithje^"  the  question  whether  the  opsonic 
in(3ex  should  be  follo\ved  in  tuberculin  therapy  has  not  yet  been  answered;  one 
can  find  definite  indications  for  treatment  in  the  clinical  ob.servations. 

W.  Stocks'-^^  careful  experiments  have  shown  that  an  increase  in  the  opsonic 
index  does  not  mean  that  tlie  patient  is  better.  He  believes,  therefore,  that  it  is 
quite  unnecessary  as  a  control  for  the  tuberculin  cure.  Clinical  observation  alone 
is  of  value.  Ktipler  and  Neumann-^"  come  to  the  same  conclusion.  Tuberculin 
therapy  in  children.     Aronade^'"  warns  against  the  use  of  tuberculin  in  infancy. 

Rohmer-'  did  not  think  tuberculin  treatment  did  harm  in  infancy,  and  he 
was  able  to  demonstrate  connective  tissue  surrounding  a  tuberculous  center  at  an* 
age  in  which  such  healing  is  very  rare. 

Schiitz  and  Videki""  recommend  tuberculin  treatment  in  phlyctanulae  of  tuber- 
culous origin. 

Fuchs'"-  speaks  of  the  results  of  treating  with  tuberculin  according  to  Schloss- 
mann. The  cases  of  bone,  skin  and  lung  tuberculosis  in  older  children  are  noted. 
Injection  in  the  neighborhood  of  the  diseased  joints  caused  an  edema  with  large 
spots;  repeated  injection  caused  a  picture  which  resembled  erythema  confusi- 
forme. 

Elkan"*  is  an  adherent  of  tuberculin  therapy.  In  early  cases  cure  may  be 
expected  with  certainty  and  in  advancing  cases  in  which  the  patient  is  in  toler- 
able general  condition  and  without  fever,  the  process  will  be  stopped.  He  does 
not  give  any  proof.  Sahli  is  an  adherent  of  tuberculin  treatment  with  small 
doses,  which  give  no  reaction,  and  believes  that  the  tuberculin  treatment  should 
be  used,  playing  a  "blessed  part"  in  the  question  of  tuberculosis,  ju.st  as  does 
vaccination  in  the  fight  against  small-pox.  However,  he  does  not  believe  all 
patients  should  be  treated  with  tuberculin.     Turban  discusses  in  detail  the  value 
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of  tuberculin  therapy  in  tuberculosis  of  the  lungs.  He  is  not  convinced  of  the 
superiority  of  Beraneck's  tuberculin  over  A.T.  Rumpf^  did  not  always  obtain 
good  results  from  tuberculin  therapy  and  he  did  not  consider  it  necessary  to 
inject  all  cases,  but  only  those  in  which  the  condition  in  the  lungs  showed  no 
further  improvement.  Saathoff^"  observed  gain  in  weight  in  80  per  cent,  of  the 
patients  with  tuberculin  treatment  and  considered  that  the  reaction  to  tuberculin 
made  a  considerable  change  in  the  mineral  metabolism.  He  believed  that  the 
disease  was  favorably  influenced  by  injections  of  one-fourth  to  one-half  milli- 
grams. The  good  results  were  most  marked  in  a  13-year-old  boy  with  glandular 
tuberculosis  and  a  man  aged  18  with  disease  of  the  conjunctival  and  nasal  mucous 
membranes. 

Bertarelli'*'  found  that  immunizing  doses  of  tuberculin  in  healthy  men  do 
not  increase  the  agglutinins  for  the  tubercle  bacillus. 

Litzner^*  cured  a  woman  with  tuberculin  after  she  had  been  treated  six 
months  with  the  Finsen  light  without  improvement.  He  began  with  0.002  mg. 
old  tuberculin  and  increased  slowly  up  to  10  mg.  in  the  course  of  20  injections, 
and  brought  about  a  cure  which  was  shown  in  the  photograph  accompanying  the 
article. 

PeP^  believes  that  the  physician  who  does  not  treat  pulmonary  tuberculosis 
with  tuberculin,  does  not  commit  a  sin  of  omission,  because  this  treatment  is 
still  in  the  experimental  stage. 

Herzberg^  maintains  that  he  has  cured  an  advancing  pulmonary  tuberculosis 
with  Spengler's  tuberculin  in  an  extremely  short  time.  Koch^  considers  Herz- 
berg's  claims  inexcusable. 

Selter^'  saw  improvement  in  the  general  condition  and  diminution  of  the 
fever  in  external  tuberculosis  with  the  use  of  Spengler's  immune  bodies,  but  the 
results  were  not  uniform  when  applied  to  the  lesion  itself.  V.  Szaboky^*  saw 
improvement  only  when  Spengler's  method  of  vaccination  was  used  in  conjunction 
with  climatic  therapy.  Kiralfi^^  tested  the  virulence  of  the  bacilli  from  the 
sputum  of  patients  according  to  Spengler's  method  and  found  that  with  the 
progress  of  the  treatment  there  were  always  insignificant  changes  in  the  animals 
experimented  on  and  that  after  long-continued  specific  therapy  the  animals  died 
of  cachexia  instead  of  tuberculous  lesions.  This  phenomena  disappeared  if  the 
treatment  was  discontinued  or  if  the  patients  became  worse  under  treatment. 

Modifications  of  TuiercuUn  Therapy. — Zeuner^**  treated  tuberculous  guinea- 
pigs  with  a  modified  tuberculin  (oleic  acid  extract)  with  success.  Hiintjens'^' 
tried  injections  of  the  products  of  metabolism  of  living  tubercle  'bacilli  which 
were  obtained  by  filtering  through  a  filter.  His  results  are  similar  to  those  of 
other  writers  who  have  used  tuberculin.  He  never  saw  any  harm  from  its  use. 
Schultz-^^  used  iron  tuberculin  with  good  results..  Ivrokiewicz^^  injected  thymol, 
'hetol,  stovain,  atoxj^l,  gujasanol,  and  sodium  chlorid  at  the  same  time  with  tuber- 
culin.    He  speaks  of  the  indications  and  contraindications  and  reports  success. 

Marmorek's  Serum. — According  to  Schenker^^  it  helped  fifty  patients  with 
pulmonary  tuberculosis  in  the  first  and  second  stages  and  mild  grades  of  disease 
in  bone,  peritoneum,  kidney  and  bladder.  Pulmonarj'  tuberculosis  in  the  third 
stage  improved.  No  harmful  effects  were  noted.  Sikemeier  saw  improvement  in 
surgical  tuberculosis.  Vos^  had  the  impression  that  it  helped  all  patients  with 
advanced  tuberculosis.  Ganghofer's^"  experiences  in  his  clinic  led  him  to  the 
conclusion  that  rectal  administration  of  the  serum  was  of  doubtful  value.  Accord- 
ing to  Ivaro^  the  use  of  Marmorek's  serum  in  urogenital  tuberculosis  is  useless 
and  dangerous.  According  to  Turban  the  serum  does  not  immunize,  and  may  cause 
fever  in  mild  cases  and  do  harm  by  bacteriolysis  in  severe  cases. 

Active  Immunization. — Bartel  and  Harth""  saw  increased  artificial  resistance 
against  tuberculosis  in  rabbits  after  intraperitoneal  injections  of  emulsions  of 
cultures.  Bartel  and  Xeumann'^  found  that  specific  treatment  with  emulsions  of 
tubercle  bacilli  caused  an  immunity  in  animals  against  tuberculosis. 
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Surgical  Treatment. — Most^'  gave  a  synopsis  of  the  status  quo  of  the  surgical 
treatment  of  pulmonary  tuberculosis.  Karewski-"'  reported  the  indications  of 
surgical  treatment  of  phthisis.  He  speaks  of  the  application  of  Freud's  method  of 
tieatment.  Neumann'-^  recommends  drainage  in  spondylitis  when  there  is  abscess 
formation  and  lameness;  laminectomy  when  there  are  secondary  changes  in  the 
spinal  canal  and  removing  the  cause.  Lang"*  describes  his  radical  treatment  of 
lupus.  Most""  recommends  radical  operation  on  tuberculous  cervical  glands  when 
they  do  not  disappear  under  conservative  treatment,  or  if  they  show  no  spon- 
taneous inclination  of  disappearing.  Fischer'""  saw  an  increase  in  the  inflammation 
in  the  tuberculous  tissue  with  Bier's  stasis,  an  increase  in  the  leukocytes  and 
infiltration  with  lymphocytes,  and  believes  that  this  inflammation  can  result  in 
absorption,  cicatrization  and  encapsulation. 

Klapp^*  recommends  operative  interference  in  surgical  tuberculosis  only  if  the 
general  condition  shows  severe  damage  (nephritis,  amyloid,  severe  lung  or  intes- 
tinal tuberculosis)  with  the  exception  of  those  cases  in  which  the  smallest  opera- 
tive procedure  cannot  be  borne.  It  is  of  most  value  in  coxitis.  He  also  considers 
operative  treatment  indicated  when  the  local  condition  reacts  on  the  whole  body 
(mixed  infection  with  hectic  fever,  especially  in  isolated  extra-capsular  foci  with 
sequestrums) .  The  conservative  Bier  treatment  gives  good  results,  especially  in 
youth.  He  recommends  along  with  this  treatment  mixed  feeding,  especially  with 
meat;  a  vegetarian  diet  predisposes  to  tuberculosis.  He  had  good  results  with 
Schrofs  cure.  He  also  had  good  results  by  applying  trypsin  to  digest  pus,  and 
especially  by  injecting  60  per  cent,  alcohol  in  tuberculosis  of  the  tendon  sheaths 
and  burs£E  to  stimulate  the  growth  of  connective  tissue. 

Medicinal  Therapy. — Turmann"*"*  MMW  presumed  that  there  was  a  specific 
action  of  iodin  on  the  tuberculous  focus,  possibly  by  the  chemical  action  of 
iodin  on  the  albuminous  bodies  in  the  tubercle  bacilli.  He  found  that  the  prepa- 
ration did  well  in  guinea-pigs.  The  treatment  of  pulmonary  tuberculosis  and 
lupus  followed. 

Krause'-'-  recommends  anew  the  internal  administration  of  tuberculin  in  the 
form  of  phtysoremid,  along  with  and  supplementary  to  the  subcutaneous  method. 

Kiihler^'"*  denies  that  phtysoremid  has  no  action,  but  in  a  large  number  of 
cases,  no  striking  results  can  be  seen.  His  observations  are  interesting,  that 
there  may  be  gain  in  body  weight,  even  when  the  condition  in  the  lungs  progresses 
and  the  general  condition  does  not  improve.  These  observations  are  similar  to 
those  of  Saathoff  with  subcutaneous  injections  of  tuberculin. 

Naumann"--  says  that  treatment  with  creosote  does  not  increase  a  blood- 
pressure  which  is  already  high  and  believes  that  hemorrhages  during  such  treat- 
ment is  not  the  result  of  the  creosote. 

According  to  Frugoni  and  Grixoni"^  treatment  with  thyroid  gland  should  have 
a  beneficial  action  on  experimental  tuberculosis  in  rabbits;  in  many  instances  the 
animals  continued  to  live  a  long  time. 

Ferreira'^*  reported  good  results  from  the  injection  of  atoxyl.  After  a  series 
of  injections  there  was  gain  in  weight,  and  improvement  in  the  lungs  as  well  as 
the  general  condition. 

Physical  and  Dietetic  Therapy. — Kohler-"  recommends  the  seashore  for  the 
treatment  of  pulmonary  tuberculosis. 

Henig"*  believes  that  the  temperature  stimulatory  climate  of  the  east  and 
north  seas  are  more  desirable  in  the  early  stages  of  pulmonary  tuberculosis  than 
the  warmer  south  or  the  Riviera. 

Kohler^  compiled  the  indications  and  contraindications  of  the  treatment  of 
tuberculosis  in  Egypt,  on  the  basis  of  observations  made  by  himself  on  the 
climatic  conditions.  He  believes  that  Egypt  will  not  be  called  to  play  a  large  rOle 
in  the  treatment  of  pulmonary  tuberculosis  among  Germans. 

Malgat"'  has  seen  good  results  in  pulmonary  tuberculosis  from  sun-baths — 
100  per  cent,  cure  in  mild  cases,  65  per  cent,  in  moderate,  and  25  per  cent,  in 
severe. 
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Baradat''^  recommends  the  high  altitudes  of  the  province  of  St.  Gervais. 

Schenker^^  believes  that  fresh  air  and  sun-baths  are  necessary  and  that  misty 
regions  in  both  summer  and  winter  often  give  strikingly  good  results. 

Kraus'-'^  has  constructed  a  speculum  for  tuberculosis  of  the  larynx  with  which 
the  patient  can  throw  the  sunlight  onto  the  larynx.  Lissauer-"  recommends  throw- 
ing light  on  the  patient  by  means  of  a  mirror  so  that  the  duration  and  amount 
of  exposure  may  be  controlled. 

Schutz  and  Videki^*  handled  phlyctenular  which  they  did  not  consider  tubercu- 
lous, but  due  to  an  "exudative"  foundation,  successfully  with  Czerny's  diet.  It 
does  not  make  any  difference  whether  the  phlyctenulse  are  tuberculous  or  not, 
the  diet  is  a  good  one  and  results  in  improvement.  This  is  easily  understood 
because  proper  diet  influencfs  the  course  of  the  milder  forms  of  tuberculosis. 

Fritz  B.  Talbot. 
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lUoway:  Die  Aetiologie,  Pathologie  und  Therapie  der  Sommerdiarrhoe  der 
Kinder,  Berlin,  1905. 
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Therap.  Monatsh.,  1891;  Ueber  die  hohe  Kindersterblichkeit  der  heissen  Monate. 
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kungen  zu  der  Erwiderung  von  Dr.  J.  K.  Fried jung,  Ebenda,  xlv;  Kindersterblich- 
keit und  ]Milchversorgung  der  Stiidte  Bericht  uber  den  6  Verbandstag  deutscher 
Milchhiindler-Vereine,  Berlin,  1907. 

Peiper:    Die  Sauglingssterblichkeit  in  Pommern,  Klin.  Jahrb.,  xxiii. 

Petruschky  and  Kriebel:  Die  Ursache  der  Sommersterblichkeit  der  Sauglinge 
und  die  Miigiichkeit  ihrer  Verhiitung,  Leipsic,  1904;  Weitere  Studien  zur  Frage 
der  Milchverderbnis  als  Ursache  der  Sliuglingssterblichkeit,  Leipsic,  1908;  Dis- 
kussion zum  Vortrag  "Ueber  Kindermilch,"  Verhandl.  d.  Gesellsch.  f.  Kinderh., 
Breslau,  1904. 

Plant:  Einfluss  der  Beschaffenheit  von  :Milch  und  Wohnung  auf  das  Gedeihen 
der  Ziehkinder  in  Leipsic  Ztschr.  f.  Hyg.  u.  Infektionskrankli.,  xv. 

Prausnitz:  Physiologische  und  sozialhygienische  Studien  iiber  Siiuglingser- 
niihrung  und  Sauglingssterblichkeit,  Munchen,  1902;  Ursachen  und  Bekiimpfung 
der    hohen    Sauglingssterblichkeit,    Vierteljahrsschr.    f.    Offentl.    Gesundheitspfl., 
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Kietschel :  liinige  Bemerkungen  iiber  den  Einfluss  der  Witterung  auf  die  Siiug- 
lint^ssterblichkeit,  Ztschr.  f.  Balneol.,  iii;  Zur  Aetiologie  des  Sommerbrechdurch- 
faUs  der  Siiuglinge.  :Monatschr.  f.  Kinderh.,  ix;  Die  Ursachen  der  Sommersterblich- 
keit, Ztschr.  f.  Kinderschutz  u.  Jugendfiirs.,  2  Year,  Nos.  8  and  9. 
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Rubner:   Theimische  Wirkungen  der  Luftfeuchtigkeit,  Arch.  f.  Hyg.,  xii. 

Eush:  An  Inquiry  Into  the  Causes  and  Cure  of  Cholera  Infantum,  1789. 

Schlossmann:  Studien  zur  Slluglingssterblichkeit,  Ztschr.  f.  Ilyg.  u.  Infektions- 
krankli.,  xxiv;  Statistik  und  Siiuglingssterblichkeit,  Munchen.  med.  Wchnschr., 
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Seibert:  Cholera  Infantum  and  the  Weather,  Med.  Rec,  New  York,  1888,  xxxiii. 

Seiffert:  Ueber  die  kulturelle  und  soziale  Bedeutung  der  Kindersterblichkeit. 
Aus  Saluti  juventatis,  Leipsic  und  Wien,  Deuticke. 
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A  recent  article  by  Dr.  Hans  RietscheP  on  the  summer  mortality  in  infants, 
contains  an  exhaustive  review  of  this  whole  subject.  To  this  communication  is 
appended  a  careful  bibliography.  I  wish  at  the  outset  to  acknowledge  my  indebt- 
edness to  Dr.  Hans  Rietschel  for  a  large  part  of  the  material  contained  in  this 
paper. 

Under  the  term  "summer  diarrhea"  is  included  all  those  cases  whose  chief 
symptoms  are  diarrhea,  vomiting,  increase  of  temperature,  loss  of  appetite,  and 
some  evident  general  disturbance  of  nutrition.  These  cases  make  up  a  large 
proportion  of  the  deaths  among  infants  from  all  causes  during  the  summer  months. 
Children  of  the  class  under  consideration,  dying  with  previous  symptoms  of 
intestinal  disturbance,  show  at  autopsy  no  definite  lesions  referable  to  the 
intestinal  tract. 

The  class  of  cases  under  consideration  in  this  paper  is  to  be  distinguished  from 
two  other  groups  of  cases  with  severe  diarrheal  manifestations  whose  etiology  is 
well  known.  These  are  cases  of  dysentery,  the  specific  cause  of  which  is  the 
Shiga-kruze  or  the  Flexner  and  streptococcus  infectious  (Escherich)  bacillus.  The 
Germans  use  the  general  term  Sommersterblichkeit  (summer  mortality)  to  include 
those  infants  who  die  of  diarrheal  disease  when  no  specific  causes  for  these  deaths 
can  be  ascertained.  That  term  is  obviously  rather  indefinite  and  corresponds 
closely  with  our  conception  of  the  term  "summer  complaint." 

What  is  the  underlying  cause  of  the  deaths,  in  simimer,  of  infants  whose  chief 
symptom  is  diarrhea  or  some  obvious  disturbance  of  the  gastro-intestinal  tract? 

Since  the  facts  of  bacteriology  have  become  well-established  an  explanation  of 
the  cause  of  the  great  mortality  among  infants  in  summer  has  been  soiight  either 
in  the  bacterial  contamination  of  milk  or  some  form  of  bacterial  infection  in  the 
intestinal  Jract.  To  give  weight  to  this  point  of  view  it  is  pointed  out  that 
breast-fed  children  are  less  liable  to  fall  victims  to  summer  diarrhea  than  are 
those  artificially  fed.  These  facts  are  well-known  to  everybody  and  have  been 
generally  accepted  as  satisfactory.  The  practical  result  of  bacterial  contamina- 
tion of  milk  has  found  its  expression  in  the  establishment  of  milk  depots  for  the 
dispensing  of  better  milk  and  in  the  attempts  to  regulate  the  quality  of  the 
milk  sold  through  dairies  and  stores. 

Since,  therefore,  bacteria  have  been  made  responsible,  either  directly  or 
indirectly,  for  this  alarming  mortality  among  infants,  the  questions  arise.  What 
bacteria  are  responsible  for  these  results?  and  What  are  the  toxic  substances 
formed  as  a  result  of  bacterial  action  which  can  explain  these  results? 

The  scope  of  this  article  will  not  admit  of  a  discussion  of  the  fundamental 
investigations  of  Escherich,  Baginsky,  Flugge,  Czerny,  Keller  and  others.  The 
important  facts  to  be  noted  here  are  that  there  has  never  been  isolated  any  definite 
bacteria  which  can  experimentally  be  proved  to  be  the  specific  causes  of  the  deaths 
resulting  from  summer  diarrhea;  that  there  has  never  been  isolated  from  milk 
contaminated  by  bacteria  any  definite  toxic  substances  whose  effects  on  the 
organism  can  explain  the  large  number  of  deaths  from  diarrhea  in  summer;  and 
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that  there  has  not  been  isohitcd  from  the  stools  of  infants,  bacteria  which  can 
experimentally  be  proved  to  be  responsible  for  the  deaths  from  sunnner  diarrhea. 
An  explanation  of  summer  diarrhea  or  of  the  large  infant  mortality  in  summer 
on  bacteriologic  grounds   is   purely  a  hypothesis    (Kietschel). 

The  point  which  Rietschcl  makes  in  his  study  of  this  subject  is  that  bacterial 
decomposition  of  milk,  or  the  effects  of  the  action  of  bacteria  in  the  intestinal 
tract  may  be  a  contributing  cause  to  infant  mortality  in  summer,  but  these  alone 
are  not  sufhcient  to  explain  the  great  mortality  among  infants  at  that  time. 

There  are  certain  other  facts  connected  with  the  problem  of  summer  diarrhea 
that  have  a  directly  important  bearing  on  this  subject.  These  matters  have 
been  commented  on  as  far  back  in  medical  history  as  the  late  18th  century 
in  this  country  (Rush),  and  more  recently  they  have  been  made  the  subject  of 
careful  investigation  abroad  by  Meinert,  Rietschel,  Finkelstcin  and  others.  If 
the  interpretation  which  Rietschel  places  on  these  facts  is  correct,  their  bearing 
on  summer  diarrhea  and  the  great  mortality  among  infants  in  summer  is  a  very 
important  one. 

The  occurrence  of  summer  diarrhea  has  a  fairly  well-defined  geographical 
distribution.  The  countries  in  which  it  is  most  prevalent  are  America,  England, 
France,  the  Netherlands,  Germany,  Austria-Hungary,  Russia,  the  Balkan  States, 
Greece,  and,  at  times,  Scandinavia.  The  farther  north  or  the  farther  south  one 
goes  from  these  countries  the  lower  is  the  summer  mortality  among  infants. 
These  countries  present  certain  characteristics  in  common  which  are  fairly 
definite.  They  are  the  countries  in  which  industries  have  been  most  highly  devel- 
oped, where  there  has  been  the  greatest  centralization  in  large  cities,  and  where 
there  has  been  the  greatest  increase  in  artificial  feeding.  In  these  countries  also 
there  is  a  greater  contrast  in  climatic  conditions.  The  summer  climate  is  rela- 
tively hot  and  the  winter  climate  is  relatively  cold.  It  certainly  is  unfair  to  pre- 
suppose that  the  bacterial  decomposition  of  milk  is  greater  in  these  countries  as 
compared  with  the  other  countries  of  the  globe. 

The  question  naturally  arises  as  to  what  conditions  prevail  here  to  influence 
so  unfavorably  the  infant  mortality  in  summer  as  far  as  that  is  related  to 
diarrheal  diseases?  In  the  countries  in  which  summer  diarrhea  is  most  prevalent 
it  is  a  well-known  fact  that  there  are  more  cases,  and  a  higher  mortality  in 
cities  than  in  the  country.  This  relationship  of  summer  diarrhea  to  cities  is  of 
considerable  significance.  It  prevails  to  the  greatest  extent  in  large  cities;  it  is 
greater  in  those  cities  where  industries  are  more  highly  developed  than  in  other 
cities;  and  it  is  concentrated  in  those  sections  of  the  large  cities  in  which  the 
population  is  congested  and  the  conditions  of  existence  are  least  satisfactory. 
Rietschel  points  out  that  the  statistics  for  certain  large  industrial  centers  in 
Germany  show  no  marked  reduction  of  deaths  in  summer  for  the  past  two 
decades.  In  these  centers  of  population,  however,  there  have  been  important 
advances  made  in  securing  for  the  masses  of  the  people  a  much  purer  milk-supply 
by  means  of  sterilization,  pasteurization,  etc.  In  spite  of  these  efforts  to  reduce 
the  bacterial  decomposition  of  milk  the  reduction  in  the  summer  death-rate  has 
not  taken  place  as  had  been  hoped.  In  the  statistics  prepared  by  Holt^  for  New 
York  City  for  a  period  extending  from  1904  to  1908,  inclusive,  showing  the  mor- 
tality, by  months,  for  infants  under  a  year,  there  is  seen  no  marked  change  in 
deaths  during  the  summer  months.  These  figures  bear  out,  therefore,  Rietschel's 
observations  on  that  point  with  reference  to  the  German  cities. 

It  is  well  known  to  everybody  that  the  largest  number  of  deaths  in  summer 
among  infants  is  among  those  who  have  previously  suffered  from  serious  disrestive 
disturbances,  or  those  whose  digestions  are  below  par.  Any  physician  who  has 
in  charge  children  with  feeble  digestions  fears  for  the  welfare  of  these  children 
during  the  summer  months.  This  applies  to  children  of  the  well-to-do  as  well  as 
to  the  poorer  classes.  It  is  true,  of  course,  that  the  latter  infants  are  much 
more  unfavorably  affected   than   the  former. 

It  is  also  significant  that  almost  without  exception  a  physician  will  advise 
parents  to  remove  their  children  in  summer  from  the  city  to  the  country,  not- 
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withstanding  the  fact  that  they  may  go  to  some  place  where  the  milk-supply  is 
less  pure  than  that  which  they  can  obtain  in  the  citj'. 

At  this  point  the  question  will  naturally  arise,  What  is  the  deleterious  factor 
which  affects  so  unfavorably  in  summer  the  artificially  fed  infants,  especially  those 
in  congested  industrial  centers?  Rietschel,  Finkelstein  and  others  answer  that 
question  by  relating  the  high  summer  mortality  to  high  temperatures,  especially 
as  they  obtain  in  dwellings.  The  following  facts  are  offered  for  consideration  as 
bearing  on  this  subject  and  as  helping  to  offer  a  solution  for  the  cause  of  summer 
deaths. 

First  of  all,  there  is  a  direct  relationship  between  the  deaths  among  infants 
and  the  outside  temperature.  The  number  of  infant  deaths  in  summer  increases 
directly  with  the  increase  in  temperature.  The  figures  in  the  accompanying 
table,  collected  by  Seibert,  and  cited  by  Rietschel,^  are  instructive  on  this  point. 

Table  Showing  Xuiibeb  of  Deaths  ix  the  First  Year  ix  Relation  to  Tem- 
peratures IX  Berlin 

1895  — Average  Maxi —  — Daily  Mini —     Xiimber  of 

....  mum  Temp.  mum  Temp.  Deaths  in 

C.  F.  C.  F.  First  Year 

May  19  to  25 20.G  69.08  8.5  46.30  166 

May  26  to  June   1 24.1  75.38  11.7  53.13  195 

June  2  to  8    22.7  72.86  13.  55.4  209 

July  7  to  13   23.2  73.76  12.9  55.22  384 

July  14  to  20 23.  73.4  12.9  55.22  399 

Julv  21  to  27 25.9  78.62  15.9  60.62  450 

July  28  to  Aug.  3 25.3  77.54  16.  60.8  555 

August  4  to  10   22.9  73.22  13.2  55.76  486 

August  11  to  17   22.6  72.68  13.9  57.02  486 

August  18  to  24   30.3  86.54  15.7  60.26  436 


The  close  relationship  between  the  increase  in  temperature  and  the  increase  in 
the  number  of  deaths  is  clearly  seen  in  the  above  table.  An  explanation  for  the 
apparent  discrepancy  in  the  figures  August  18  to  24,  as  compared  with  those 
above  them,  may  be  found  in  the  fact  that  although  the  maximum  of  the  day- 
time temperature  was  excessively  high  at  this  time  during  August,  thereby  tend- 
ing to  increase  the  average  maximum  temperature  for  twenty-four  hours,  the 
nights  were  sufficiently  cool  so  as  to  more  than  offset  the  effect  of  the  high 
temperature  during  the  day.  Rietschel  points  out  that  the  effects  of  heat  are 
most  damaging  when  it  is  continuous,  with  only  slight  variation  of  temperature 
between  the  night  and  the  day,  and  when  the  heat  is  prolonged  over  a  period  of 
several  days  or  weeks,  even  though  the  daily  maximum  temperature  during  this 
period  may  not  itself  be  excessively  high.  Such  a  uniformly  warm  temperature 
gives  no  opportunity  for  the  infant  to  "cool  off,"  and  the  harmful  effect  of  heat 
under  these  conditions  reaches  its  maximum.  The  accompanying  chart  prepared 
by  Finkelstein  for  Berlin  for  the  year  1908  shows  a  comparison  between  the  mor- 
tality among  infants  and  the  average  daily  temperature. 

Finkelstein  in  analyzing  this  chart  calls  attention  to  two  or  three  points  of 
interest  which  are  matters  of  frequent  observation  to  physicians  who  are 
acquainted  with  heat  conditions  and  deaths  in  the  large  cities. 

1.  By  joining  the  lowest  points  of  the  curves  it  will  be  noted  that  there  is  a 
gradual  rise  in  this  broken  line  as  the  summer  progresses;  the  interpretation  of 
this  will  be  discussed  later. 

2.  By  comparing  the  highest  points  of  the  daily  temperature  curve  with  the 
highest  points  of  the  mortality  curve,  it  is  seen  that  when  the  temperature  goes 
above  20  degrees  C.  (68  F. )  there  is  a  marked  increase  in  the  number  of  deaths. 
This  increase,  however,  reaches  its  maximum  twenty-four  hours  after  the  tem- 
perature curve  has  reached  its  highest  point.  Whatever  cause  is  at  work  here 
evidently  works  with  remarkable  quickness,  so  that  between  the  life  and  death  of 
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tlie  infant  only  a  short  space  of  time  intervenes.  Tliis  relationship  between  the 
deaths  and  the  temperature  prevails  whether  it  be  in  early,  middle  or  late 
summer. 


Chart  showing  the  daily  infant  mortality  during  tlie  summer  of  1908  in  the  city  of 
Berlin,  compared  with  the  average  tomperature  (Finkolstcin).  The  solid  line  indicates 
the  average  temperature ;  the  dotted  line,  the  infant  mortality. 

Does  such  a  relationship  exist  between  diseases  caused  by  bad  milk  or  by  any 
form  of  contact  infection?  Assuming  that  contaminated  milk  may  give  rise  to 
severe  diarrhea  in  conditions  of  moderate  temperature,  it  may  be  safely  stated 
as  a  fact  that  the  period  between  the  sickness  of  the  child  and  the  child's  death 
covers  a  considerable  space  of  time.  How  many  acute  gastro-intestinal  diseases 
are  there  which,  as  a  result  of  bad  milk,  run  such  a  fulminating  course  when  the 
temperature  of  the  air  is  not  high,  as  is  presented  graphically  in  this  chart? 
If  the  milk  can  be  responsible  for  the  condition  represented  in  this  chart,  we 
must  conceive  that  in  the  milk  decomposition,  substances  of  such  extraordinary 
toxicity  are  formed  as  to  produce  fatal  results  within  twenty-four  or  forty-ei^ht 
hours.  Such  certainly  is  not  the  case  in  children  with  gastro-intestinal  diseases 
at  any  other  time  than  in  the  summer.  According  to  Finkelstein,  therefore,  such 
diseases  can  only  be  explained  by  heat  stroke  or  heat  stasis.  Experimentally  and 
by  experience  it  is  well  known  that  excessive  heat  is  an  agent  that  can  cause 
death,  if  not  in  a  few  hours,  at  least  in  a  few  days.  Instances  are  familiar  to 
everybody  of  the  effect  of  a  high  temperature  produced  artificially  in  infants  as 
a  result  of  hot  water  bottles,  over-heated  rooms,  excessive  clothing,  etc.  An 
infant,  especially  if  he  is  subject  to  some  chronic  digestive  disturbance  or  possesses 
a  feeble  resistance  from  other  causes,  if  over-heated  by  hot  water  bottles,  may  show 
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an  alarming  hyperpyrexia,  with  symptoms  of  collapse,  rapid  breathing  and  even 
death,  if  there  is  no  relief  by  energetic  measures  such  as  the  use  of  hydrotherapy 
to  reduce  the  temperature.  The  only  causative  factor  of  which  we  have  definite 
knowledge  that  can  produce  such  effects  as  are  indicated  in  this  chart  is  excessive 
heat. 

How  can  it  be  explained,  on  the  ground  of  milk  contamination,  that  between 
the  temperatures  of  80  and  90  degrees  F.  the  number  of  deatlis  is  very  markedly 
increased  as  a  result  of  the  ten  point  rise  in  temperature?  Is  it  probable  that 
ten  degrees  of  temperature  can  make  such  a  specific  change  in  the  milk  as  to 
cause  that  marked  increase  in  the  number  of  deaths? 

Finkelstein  explains  the  significance  of  the  gradually  ascending  line  which 
connects  the  lowest  points  of  the  mortality  curve  as  follows:  The  line  in  the  above 
chart  which  connects  the  lower  points  of  the  mortality  curve  represents  those 
cases  of  infants  who  succumb  to  the  effect  of  heat  as  it  operates  over  a  long 
period.  There  are  a  large  number  of  infants  who  may  not  succumb  to  excessively 
high  temperatures  within  a  few  hours,  or  a  few  days,  but  who  cannot  resist  the 
continued  effects  of  heat  to  which  they  are  subjected  over  a  period  of  weeks. 
These  children  clinically  belong  to  the  sub-acute  and  chronic  types  of  diarrheal 
diseases,  who  as  a  result  of  prolonged  heat  stasis  finally  succumb  to  the  dele- 
terious effects  of  continued  overheating.  Finkelstein  admits  that  his  explanation 
of  the  significance  of  this  gradually  ascending  base  line  is  not  altogether  satisfac- 
tory. The  explanation  offered  seems,  however,  to  be  as  adequate  as  any  that 
can  be  given. 

Several  observers  have  noted  that,  other  things  being  equal,  the  mortality 
from  diarrheal  diseases,  given  a  uniform  heat,  is  increased  if  the  air  is  com- 
paratively calm,  and  that  it  is  diminished  if  with  this  heat  high  winds  prevail. 
The  application  of  this  fact  to  crowded  tenements,  narrow  streets,  and  houses 
facing  on  courts  in  congested  centers  of  population  will  become  evident  in  dis- 
cussing the  relation  of  heat  to  dwellings. 

It  has  already  been  stated,  and  is  a  matter  of  general  experience,  that  the 
heat  in  cities  is  more  dangerous  to  life  than  heat  in  the  country.  Laying  aside 
the  question  of  contamination  of  milk,  two  explanations  for  that  fact  may  be 
found;  first,  in  the  prevalence  of  circulating  air  in  the  country  as  compared  with 
the  city,  and  secondly  in  the  fall  in  temperature  at  night  in  the  country  as  com- 
pared with  the  city.  Cooler  nights  give  a  chance  for  the  infant  to  combat  to  some 
extent  the  bad  effects  of  excessive  heat  during  the  day.  This  advantage  of  course 
is  not  obtained  in  like  degree  by  children  or  infants  in  the  city,  and  especially 
those  in  the  congested  streets  and  dwellings. 

The  bad  effects  of  heat  not  only  reach  their  maximum  in  cities  as  compared 
with  the  country,  but  there  i-s  a  concentration  of  this  effect  in  certain  definite 
districts  and  streets.     The  following  figures  for  Dresden  illustrate  that  point: 

In  223  streets  there  were  no  cases  of  deaths  in  the  midsummer  period.  In 
fifty  streets  20  per  cent.,  in  sixteen  streets  30  per  cent,  and  in  seven  streets  40 
per  cent,  of  the  infants  living  on  those  streets  died  in  the  midsummer  period.  The 
streets  in  which  there  were  no  deaths  were  situated  in  the  higher  parts  of  the 
city  where  there  was  better  circulation  of  air,  while  in  those  streets  where  the 
mortality  was  greatest,  there  were  greater  congestion  and  less  favorable  conditions 
for  the  access  of  free  air  in  dwellings  (Weinert^).  Liefmann^  made  a  careful 
study  of  this  point  with  reference  to  Halle.  His  statistics  are,  however,  too 
minute  to  introduce  into  this  paper  although  they  are  of  great  interest  in  relation 
to  this  general  topic.  He  found  that  in  thirty-five  streets  alone,  in  Halle,  there 
were  577  deaths  of  children  in  summer,  while  all  the  rest  of  the  infant  deaths, 
numbering  619,  were  distributed  over  204  streets. 

Where  do  the  deleterious  effects  of  heat  show  themselves  to  maximum  advan- 
tage? The  careful  investigations  of  Eietschel  and  others  answer  this  question 
definitely  by  saying  that  the  heat  in  dwellings  in  summer  .montlis  causes  more 
disastrous  results  than  in  any  other  conditions.  Over  a  period  of  five  years 
Rietschel  made  a  careful  investijration  of  the  heat  in  a  large  number  of  dwellings 
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in  the  congested  districts  of  Berlin.  These  statistics  show  that  the  average  heat 
of  the  dwellings  which  he  made  note  of  was  several  degrees  higher  than  that 
of  the  outside  air.  This  investigation  was  carried  on  witii  minute  care  as  to 
accuracy  of  detail  and  must  be  accepted  as  representing  the  actual  state  of  affairs. 
The  limits  of  this  paper  do  not  allow  of  a  presentation  of  his  statistics  and  his 
method  of  investigation.  These  may  be  found  out  in  an  article  by  him  in  the 
Zeitschrift  fiir  Kinderheilkinide,  March,    1911.     His   conclusions  are  that 

In  summer  the  harmful  effects  of  heat  find  their  chief  significance  in  the  direct 
influence  of  high  temperature  in  dwellings,  and  the  direct  effect  of  heat  on  the 
child,  especially  as  seen  in  dwellings,  is  the  only  causative  agent  that  can  satis- 
factorily explain  the  phenomenon  of  high  summer  mortality  among  infants. 
The  conditions  favoring  this  concentration  of  the  effects  of  heat  as  found  in 
dwellings  in  congested  districts  are  as  follows:  The  average  temperature  of 
dwellings  is  higher  than  that  of  the  outside  air  in  the  congested  districts  of  our 
large  cities;  the  air  in  these  dwellings  is  stagnant,  i.  e.,  there  is  little  chance  for 
circulation  of  air  in  crowded  streets  and  courts,  and  consequently  in  the  dwellings; 
the  night  temperature  in  these  dwellings  does  not  fall  to  the  same  extent  as  that 
of  the  outside  air;  and  there  are  greater  numbers  of  delicate  infants,  and  chil- 
dren with  digestive  disturbances  among  those  living  in  dwellings  of  this  class. 
The  contention  may  be  made  that  these  same  conditions  favor  the  bacterial  decom- 
position of  milk.  Rictschel  points  out  the  fact  that  there  may  be  a  fall  in  tem- 
perature at  night  which  is  sufficient  to  diminish  the  injurious  effects  of  the  high 
temperature  of  the  day-time,  but  which  is  not  low  enough  to  check  the  bacterial 
decomposition  of  milk.  Although  the  child  will  continue  to  take  bad  milk  the 
lower  night  temperature  will  diminish  the  death  rate  in  spite  oi  this. 

In  relation  to  the  heat  of  dwellings,  the  following  observations  of  Meinert 
are  of  considerable  interest.  He  analyzed  580  cases  of  death  from  summer 
diarrhea  with  relation  to  the  different  floors  on  which  these  children  lived.  Of 
these  died:  In  the  basement  or  cellar,  3.982  per  cent.;  ground  floor,  12.78  per 
cent.;  first  story,  10.7  per  cent.;  second  story,  9.13  per  cent.;  third  story,  8.18 
per  cent.;  fourth  story,  9.18  per  cent.;  fifth  story,  11.27  per  cent- 

He  explains  this  as  follows:  The  low  mortality  in  the  basement  is  due  to 
the  fact  that  the  air  is  much  cooler  there,  notwithstanding  the  fact  that  it  is 
especially  unhealthy.  As  to  the  high  mortality  on  the  ground  floor,  the  circula- 
tion of  air  is  much  less  there  than  higher  up  in  the  building,  and  in  addition  the 
ground  floor  is  exposed  to  the  reflected  heat  from  the  pavement. 

The  gradually  diminished  mortality  in  the  second  and  third  stories  may  be 
explained  as  a  result  of  the  increasing  effects  of  the  circulation  of  air  in  these 
stories. 

The  increase  in  the  mortality  on  the  top  story  is  the  result  of  the  excessive 
heat  on  account  of  its  situation  directly  under  the  roof.  This  overheating  more 
than  offsets  any  advantage  that  might  be  obtained  from  the  increase  in  the 
circulation  of  air  in  the  top  story. 

Perhaps  one  of  the  strongest  arguments  in  support  of  the  bacterial  decom- 
position of  milk,  or  of  bacterial  infection  of  some  sort  in  the  causation  of  sum- 
mer diarrhea  is  that  artificially-fed  children  are  more  subject  to  diarrheal  dis- 
eases than  are  breast-fed  children.  Now  the  question  arises,  Is  there  any 
explanation  for  this  fact  on  any  other  than  bacteriological  grounds?  Breast-milk 
is  an  infant's  natural  food,  to  which  its  digestion  is  naturally  adapted.  Any 
other  form  of  food,  notwithstanding  the  fact  that  it  may  be  free  from  bacteria, 
is  an  unnatural  form  of  nourishment  for  the  child.  In  order  to  adapt  such 
nourishment  to  the  infant  it  is  necessary  to  use  extreme  care  in  modifying  it  to 
the  child's  digestive  capacity.  It  is  well-known  to  everyone  that,  among  the 
artificially-fed  infants  living  in  dwellings  in  the  congested  districts  of  our  cities, 
there  is  a  larger  proportion  of  infants  suffering  from  derangements  of  digestion, 
of  greater  or  less  degree,  because  of  the  lack  of  knowledge  as  to  how  properly 
to  feed  them.  Given  then,  a  large  number  of  infants  whose  digestions  are  below 
par,  or  whose  digestions  are  distinctly  impaired,  does  high  temperature  have  a 
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peculiarly  deleterious  effect  on  them  as  compared  with  breast-fed  infants?  Riet- 
schel  gives  experimental  proof  to  the  efl'ect  that  infants  suffering  from  digestive 
disturbances  react  with  a  rise  of  temperature  if  the  outside  temperature  is  high 
more  readily  than  do  healthy  infants.  One  of  his  methods  of  proof  was  as  fol- 
lows: He  subjected  infairts,  both  healthy  and  those  suffering  from  intestinal 
diseases,  to  high  room  temperatures  for  shorter  or  longer  periods.  The  infants 
suffering  with  intestinal  diseases  reacted  with  higher  temperatures  than  did  those 
who  were  healthy.  In  some  instances  this  sojourn  in  overheated  rooms  has 
excited  symptoms  of  severe  diarrhea  in  those  children.  In  all  of  these  cases  the 
diet  was  free  from  any  objection  as  far  as  bacterial  contamination  was  concerned. 
The  inference  from  these  observations  as  it  relates  to  the  effect  of  summer  heat 
in  dwellings  on  children  who  were  previously  diseased,  is  clear. 

If  these  children  are  now  subjected  to  the  high  temperature  of  summer, 
especially  as  it  prevails  in  dwellings,  the  effect  of  the  excessive  heat  itself, 
without  regard  to  any  other  causative  factor,  is  sufficient  to  excite  severe  mani- 
festations of  summer  diarrhea,  and  unless  such  children  are  removed  to  a  cooler 
environment  the  overheating  will  probably  be  the  cause  of  their  death  in  large 
numbers. 

The  following  question  in  connection  with  this  immediate  topic  suggests  itself. 
If  the  choice  were  given  to  treat  a  certain  number  of  infants  suffering  from 
diarrheal  diseases  in  summer  during  a  period  of  excessive  heat,  either  by  furnish- 
ing these  infants  with  a  germ-free  diet  in  their  own  dwellings,  thereby  not 
removing  them  from  the  heat,  or  by  sending  these  same  children  to  the  country 
where  the  days  and  nights  are  comparatively  comfortable,  maintaining  the  same 
dietary  conditions  as  prevailed  in  their  own  homes,  which  of  the  two  courses 
would  be  chosen  by  the  majority  of  physicians? 

Rietschel,  with  a  view  of  determining  the  effects  of  contaminated  milk  tried 
the  following  experiment.  He  allowed  milk  to  stand  in  an  open  vessel  in  a 
room  where  the  temperature  was  uniformly  high,  for  a  period  of  twenty-four 
hours.  He  then  gave  this  soured  milk  to  a  considerable  number  of  infants,  some 
of  whom  were  healthy  and  some  of  whom  were  suffering  from  intestinal  diseases. 
The  majority  of  healthy  children  were  unaffected  by  it  and  a  few  showed  slight 
disturbances  of  digestion.  The  symptoms  of  the  children  suffering  from  intestinal 
diseases  were  in  some  instances  aggravated,  but  in  no  case  was  any  serious  dis- 
turbance excited,  at  least  comparable  to  the  manifestations  which  are  seen  in 
the  typical  summer  diarrhea. 

At  this  point,  a  few  facts  may  be  stated  regarding  the  effect  of  heat  on  breast- 
fed children.  There  is  no  question  but  that  they  are  better  able  to  resist  the 
effects  of  heat  than  are  artificially-fed  children.  Rietschel  cites  instances  from 
numerous  observers  that  during  a  period  of  excessive  heat  in  summer  there 
has  been  a  considerable  number  of  breast-fed  infant-s  who  have  been  the  victims 
of  severe  summer  diarrhea.  These  observations  can  be  confirmed  by  many 
physicians  who  have  been  practicing  among  children.  RietscheP  quotes  Engel 
Bey's  observations  on  the  high  summer  mortality  in  the  lower  Egyptian  cities. 
This  author  states  that  in  Cairo  there  is  a  high  summer  mortality  among  infants 
although  the  majority  of  infants  are  breast-fed.  He  has  observed  that  this  high 
mortality  is  found  largely  among  those  infants  who  live  in  dwellings  in  the  con- 
gested sections  of  the  city.  He  concludes  that  the  high  temperatures,  especially 
as  they  obtain  in  poorly  ventilated  dwellings,  is  the  direct  cause  of  this  mortality. 

After  putting  together  all  the  facts  which  have  so  far  been  advanced  regard- 
ing the  deleterious  effects  of  summer  heat,  especially  as  it  obtains  in  closely 
crowded  dwellings,  the  question  will  naturally  be  asked.  What  is  the  specific 
nature  of  the  effects  of  heat  upon  the  organism?  That  question  at  present  admits 
of  no  definite  answer. 

There  are  two  types  of  heat  effect:  One  is  seen  in  what  is  called  "heat- 
strokes;" the  other  is  seen  in  the  effects  of  prolongd  high  temperatures,  resulting 
in  what  is  called  "heat-stasis."  The  effects  of  heat-stroke  are  familiar  to  every- 
body.    It  is  well-known  that  excessive  heat  is  directly  responsible  for  the  death 
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of  a  considerable  number  of  adults  in  summer,  and  that  its  effect  may  operate 
within  a  perioil  of  a  few  hours,  or  at  most  two  or  three  daj's.  That  heat-stroke 
is  responsible  for  the  death  of  a  considerable  number  of  infants,  without  relation 
to  any  other  factor,  must  be  admitted  without  question.  In  lieat-stasis  the 
nature  of  the  pathologic  process  admits  of  no  definite  proof.  High  temperatures 
furnish  an  environment  for  the  infant  which  does  distinct  harm  to  its  general 
condition.  Infants  subjected  to  high  temperatures  react  with  an  increase  in  their 
own  body  temperatures.  The  cause  of  the  increased  body  temperature  is  explained 
as  follows:  When  the  surrounding  temperature  is  high  there  is  a  disturbance  in 
heat  loss,  and  the  failure  of  the  child  to  lose  bodj'  heat  is  the  cause  of  the  increase 
in  body  temperature.  There  is,  in  other  words,  heat  stasis.  This  has  been  shown 
to  be  especially  true  of  those  whose  constitutions  are  naturally  delicate  although 
not  suffering  from  disease.  This  prolonged  increase  of  body  temperature,  espe- 
cially when  it  is  continued  for  a  period  of  days  and  weeks  lowers  the  child's 
vitality  in  general  and  makes  a  demand  on  the  body  cells  to  functionate  under 
abnormal  conditions.  The  processes  of  metabolism  take  place,  therefore,  abnor- 
mally, and  bj'  some  it  is  supposed  that  as  a  result  of  this  perversion  of  the 
metabolic  processes  certain  products  are  formed  which  are  distinctly  injurious 
to  the  child.  L.  F.  Meyer  advances  the  theory  that  in  these  children  there  is  a 
salt-retention  and  that  as  a  result  of  this  retention  the  temperature  of  the 
child  is  raised.  Rietschel  concludes  that  the  heat  stasis  which  arises  in  an 
environment  of  high  temperature,  especially  in  dwellings,  is  more  largely  respon- 
sible in  impairing  the  digestive  functions  than  is  contaminated  milk. 

Frequently  it  is  seen  that  children  suffering  from  the  effects  of  summer 
diarrhea  show  striking  improvement  within  a  few  hours  if  these  children  are 
removed  to  the  country  or  spend  twenty-four  or  forty-eight  hours  on  one  of 
our  floating  hospital  ships  down  the  bay.  The  practical  question  now  arises, 
What  can  be  done  for  the  babies  in  our  large  cities  to  reduce  the  occurrence  of 
summer  diarrhea  and  the  all  too  frequent  deaths  resulting  from  this  condition? 

Large  sums  of  money  have  been  spent  in  the  past  in  the  establishment  of 
milk  depots  throughout  the  congested  centers  of  population  in  New  York  and 
other  large  cities.  The  prime  purpose  of  these  milk  stations  has  been  to  furnish 
pure  milk  to  the  poor.  The  efforts  in  the  improvement  of  the  milk-supply  should 
be  continued,  as  it  is  the  plain  duty  of  humanity  to  give  babies  the  purest  food 
that  can  be  obtained.  The  results  of  these  efforts  toward  the  reduction  of  sum- 
mer diarrhea  and  infant  mortality  are,  however,  limited.  Keller,  who  is  an 
advocate  of  the  theory  that  contaminated  milk  is  largely  responsible  for  summer 
diarrhea,  has  admitted  that  the  milk  depots  have  not  fulfilled  their  purpose. 
His  disappointment  in  the  good  results  he  had  hoped  for  from  the  general  use  of 
pure  milk  arose  from  the  fact  that  there  were  so  many  victims  of  acute 
diarrhea  among  children  who  had  been  fed  on  sterilized  or  other  unobjectionable 
milk.  Thiemisch,  in  discussing  the  value  of  milk  depots,  is  inclined  to  ascribe 
as  much  importance  to  the  instructions  given  in  the  milk  stations  as  to  how  to 
take  care  of  babies  in  hot  weather,  as  to  the  pure  milk  furnished  by  these  depots. 

Unless  further  effort  is  exerted  to  mitigate  the  effect  of  summer  heat,  the 
occurrence  of  summer  diarrhea  and  the  high  summer  mortality  among  infants 
will  continue  unabated.  The  problem,  therefore,  becomes,  in  part,  one  which  has 
to  be  solved  by  the  municipality.  As  long  as  the  overcrowded  tenements,  situated 
on  narrow  streets  or  on  courts,  continue  to  exist,  no  amount  of  germ-free  milk 
can  offset  the  direct  damage  of  the  bad,  stagnant  air  and  excessive  heat  of 
dwellings   in  congested   tenement  districts. 

The  problem  is  obviously  a  very  difficult  one  to  solve.  It  is  not  a  simple 
matter  to  pull  down  and  destroy  the  thousands  of  unsanitary,  badly  ventilated 
dwellings  in  the  congested  sections  of  our  cities.  Something  can  be  done,  how- 
ever, in  obtaining  for  the  infants  in  these  dwellings  more  fresh  air  by  removing 
them  in  larger  numbers  from  their  homes  to  the  country  or  to  the  seashore 
during  the  heated  time.  The  opportunity  for  philanthropy  to  do  a  work  which 
is  distinctly  worth  while  can  find  unlimited  range  for  its  activity  by  furnishing 
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places   of   refuge   for   infants   and   children   outside   of   the   city   during  the   hoi 
months. 

In  the  treatment  of  summer  diarrhea  every  effort  should  be  made  to  lessen 
as  far  as  possible  the  overheating  of  the  child.  The  preventive  measures  which 
are  at  our  command  group  themselves  roughly  into  two  classes. 

1.  Removal  of  the  child  from  overheated  dwellings  to  the  country  or  seashore. 

2.  The  application  of  artificial  means  to  prevent  heat-stroke  or  heat-stasis  in 
the  dwellings  themselves. 

The  more  frequent  use  of  cool  baths  or  cool  spongings  to  these  infants  and 
children  who  must  remain  at  home  during  the  heated  period  sliould  be  insisted 
on.  If  the  child  should  receive  tepid  baths  or  spongings  at  a  temperature  of 
70  to  80  F.  every  hour  or  two  during  the  day  and  two  or  three  times  during  the 
night,  there  is  reason  to  believe  that  the  injurious  effects  of  heat  would  be 
remarkably  diminished.  The  results  which  have  been  obtained  in  the  use  of  tepid 
baths  and  packs  in  the  treatment  of  acute  attacks  of  diarrhea,  especially  in 
cholera  infantum,  when  this  is  accompanied  by  high  temperature,  have  been 
most  satisfactory.  It  is  important  that  the  temperature  of  tlie  water  in  case 
baths  are  given  should  be  between  80  and  86  F.  These  should  be  repeated  every 
hour  or  two,  according  to  indications.  Wet  packs  may  be  substituted  for  baths 
in  the  treatment  of  this  condition,  the  temperature  of  the  pack  being  from  60 
to  70  F.  This  may  be  applied  every  half  hour  to  every  hour  at  the  start,  gradu- 
ally increasing  the  intervals  at  which  they  are  used. 

Plenty  of  water  should  be  given  to  drink  within  the  first  twenty-four  or  forty- 
eight  hours  of  an  acute  attack.  Some  writers  advise  the  administration  of  .3 
per  cent  to  .5  per  cent,  salt  water  instead  of  plain  water  for  these  cases.  If 
there  is  repeated  vomiting  the  salt  water  may  be  given  subcutaneously  or  by 
rectum. 

The  dietetic  and  medicinal  treatment  which  is  required  for  these  forms  of 
summer  diarrhea  are  treated  fully  in  modern  text-books  on  diseases  of  children. 

In  view  of  the  present  discouraging  condition  in  the  reduction  of  summer  mor- 
tality any  new  point  of  attack  which  promises  diminvition  in  the  occurrence  of 
summer  diarrhea  will  be  welcomed.  If  the  direct  effect  of  heat  is  as  harmful  to 
the  child,  as  some  of  the  modern  investigators  believe,  the  opportunity  to  solve 
the  problem  from  this  point  of  view  affords  a  promising  field  for  future  efforts. 

F.  H.  Baetlett. 
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The  Fever  Curve  in  Splenic  Anemia  Due  to  Leishman's  Parasite 

(C  Di  Cristina:  Rev.  d'Tyg.  et  de  med.  Infat.,  1911,  x,  No.  1,  p.  46) 
Ten  cases  of  splenic  anemia  due  to  Leishmania  infantum  are  reported,  with 
histories  and  temperature  charts,  from  Jemma's  clinic  in  Palermo.  These  charts 
show  a  very  irregular  temperature-curve,  sometimes  of  the  intermittent,  and 
sometimes  of  the  remittent  type.  This  irregularity  is  so  constant  that  Di  Cristina 
believes  it  to  be  of  considerable  diagnostic  importance,  as  in  no  other  disease  is 
the  change  from  one  type  to  the  other  so  rapid.  The  duration  of  the  rise  in 
temperature  is  usually  short,  and  may  be  so  short  that  several  such  elevations 
may  occur  in  the  same  day,  another  characteristic  found  in  no  other  disease. 

J.  Heebeet  Young. 
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GENITO-URINARY    SYSTEM 
Infection  of  the  Urinary  Tract  in  Children  by  Coliform  Organisms 

{W.  iM.  Jeffreys:  Quart.  Jour.  Med,  J!)//,  iv,  2G7) 
Anion*?  121  cases  of  infection  of  the  urinary  tract  in  children  collected  and 
studied  by  Jeffreys,  sixty-seven  were  due  to  coliform  organisms,  tliirty-seven  to 
etaphylococcus,  ten  to  streptococcus,  three  to  pneumococcus  and  four  to  other 
organisms.  Of  fourteen  cases  occurring  during  1910,  five  patients  died  of  the 
disease  and  one  of  meningococcal  meningitis,  in  which  the  coli  infection  was  a 
complication.  There  were  sixteen  cases  in  1909,  twelve  cases  in  1908,  and  nine 
cases  in  1907;  the  remaining  nine  cases  were  scattered  over  the  previous  six 
years,  and  one  of  the  patients  died  of  the  disease  in  1905.  Only  ten  dated  the 
trouble  from  some  previous  illness,  generally  an  acute  specific  fever.  In  thirty- 
four  cases  there  was  definite  evidence  of  bowel  trouble  of  one  kind  or  another, 
in  ten  cases  the  bowels  were  noted  as  regular,  and  in  sixteen  there  was  no  evi- 
dence pointing  to  bowel  trouble.  With  regard  to  the  chief  symptoms  complained 
of,  in  thirty-seven  cases  they  pointed  to  bladder  trouble,  usually  painful  micturi- 
tion; three  cases  were  brought  up  for  diarrhea  and  vomiting,  nine  for  abdominal 
pain,  five  with  meningeal  symptoms,  four  for  debility  and  in  two  there  were  no 
symptoms.  Four  cases  were  discovered  in  children  suffering  from  some  other 
illness.  Twenty-one  began  with  symptoms  pointing  to  bladder  trouble  and  nine 
with  symptoms  suggesting  pyelitis.  In  thirty  cases  there  was  no  evidence  to 
suggest  the  mode  of  onset.  There  was  evidence  pointing  to  pyelitis  in  thirty  cases; 
in  twelve  the  right  kidney  only  was  affected,  in  three  the  left  only.  The  renal 
trouble  began  in  or  was  confined  to  the  right  kidney  in  seventeen  cases,  the  left 
in  five;  in  one  of  the  latter  the  right  kidney  was  more  markedly  affected  than 
the  left.  In  eight  cases  there  was  no  evidence  to  show  which  kidney  was  first 
affected.  Examination  of  the  urine  showed  that  pus  was  present  in  nearly  every 
instance,  fifty-six  out  of  sixty.  Albumin  was  present  in  forty-five  and  blood  in 
fifteen.  The  urine  was  acid  in  thirty-nine  cases,  alkaline  in  seven,  neutral  in  one 
and  in  the  remaining  thirteen  cases  no  note  was  made  of  the  reaction.  Casts 
were  noted  as  being  present  four  times.  Only  twenty-one  were  discharged  as 
being  cured,  that  is  to  say,  with  no  symptoms  and  no  pus  in  the  urine.  Nine 
died;  of  these,  six  died  of  the  urinary  trouble  and  three  of  some  other  disease, 
of  which  the  urinary  infection  was  a  complication.  Six  were  discharged  in  statu 
quo  ante  and  twenty-three  as  "improved";  this  usually  meant  that  symptoms  had 
abated  but  that  pus  was  still  present  in  the  urine.  Altogether  fourteen  patients 
were  untreated,  except  by  rest  in  bed  and  nursing;  of  these,  one  was  cured,  five 
went  out  unchanged,  two  were  "improved",  and  six  died,  three  of  the  latter 
from  some  other  complaint.  Forty-six  cases  were  treated  with  drugs,  or  local 
applications  to  the  bladder,  and  twenty  of  them  were  cured,  four  with  washing 
out  the  bladder,  one  with  alkalis  by  the  mouth,  five  with  antiseptics  by  the 
mouth  and  one  with  vaccines.  The  remainder  had  various  combinations  of  the 
above  methods.  The  usual  treatment  was  on  three  lines:  1.  Alkalis.  2.  Urinary 
antiseptics.  3.  Local  treatment  to  the  bladder.  These  were  usually  combined. 
Jeffreys  thinks  it  most  important  to  treat  the  bowel  condition  by  washing  out 
the  large  intestine  and  keep  it  acting  by  means  of  aperients,  but  being  careful 
not  to  produce  further  irritation  of  the  large  intestine,  as  is  very  likely  with 
aperients.  Judging  by  tliree  patients  cured  by  appendectomy,  it  seems  well 
worth  while  resorting  to  this  measure  in  stubborn  cases.  F.  C.  Z. 

THE  NERVOUS  SYSTEM 
Influence  of  Salicylates  on  the  Cardiac  Lesions  of  Chorea 

{E.   A.  Coekayyie:   Quart.   Jour.   Mc<l.,  it),  336) 
The   records   of   780   hospital    patients   with    chorea   treated   during  the   last 
eight  years  were  carefully  examined  by  Cockayne  in  order  to  discover  whether 
salicylates    really    have   the   power   of    preventing   the   onset   of   carditis,   or,    if 
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already  present,  of  checking  its  further  progress.  Of  the  780  patients,  355  were 
given  salicylates  and  425  received  other  treatment;  156  received  doses  below  60 
gr.  a  day,  95  between  60  and  100  gr.,  60  between  100  and  200  gr.,  19  between 
200  and  300,  and  eight,  doses  of  more  than  300  gr.  a  day,  and  the  remaining 
patients  were  treated  with  aspirin.  If  the  drug  has  no  effect  the  numbers  show- 
ing cardiac  change  should  be  in  the  proportion  of  thirty-nine  untreated  to  thirty- 
two  treated  with  salicylates,  and  the  actual  numbers  obtained  are  so  near  these 
that  the  disparity  can  have  no  significance.  It  might  be  thought  that  the  larger 
doses  would  have  had  more  effect  in  preventing  the  progress  of  the  cardiac 
trouble,  but  the  statistics  do  not  suggest  that  the  size  of  the  dose  has  any  such 
effect.  Cockayne  assumes  that  the  organisms  of  rheumatism  were  probably 
present  in  the  myocardium,  endocardium  or  pericardium  in  these  cases,  and  the 
salicylates  (in  the  dosesi  usually  given)  appear  to  have  had  no  action  in  prevent- 
ing their  entrance  into  the  heart,  nor  in  stopping  their  further  activity  when 
once  established  there.  This  is  confirmed  by  their  inability  to  check  the  con- 
tinuance of  that  low,  intermittent  fever,  with  its  daily  or  almost  daily  rise, 
usually  to  some  point  between  99  and  100  F.,  so  characteristic  of  rheumatic 
infection  in  childhood.  The  fact  that  they  do  not  prevent  the  formation  of 
subcutaneous  nodules,  and  that  they  have  no  action  on  choreic  movements,  which 
is  probably  due  to  toxins  elaborated  by  organisms  lying  near  the  blood-vessels 
of  the  cerebrum,  and  poisoning  the  nerve  cells  in  their  vicinity,  would  lead  one 
to  expect  by  analogy  that  they  would  have  no  action  in  the  similar  conditions 
found  in  the  heart,  and  Cockayne's  results  show  that  this  is  the  case. 

F.  C.  Z. 
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